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Office  of  the  Bureau  of  Vital  Statistics,      ) 
State  House,  Hartford,  Nov.  30,  1893.  ' 

To  his  Excellency  Luzon  B.  Morris,   Governor  of  the  State  of 
Connecticut : 

Sir  : — In  accordance  with  the  laws  of  this  State,  I  have  the 
honor  to  submit  to  you  the  detailed  abstracts  of  the  Births, 
Marriages,  Divorces  and  Deaths,  that  were  registered  in  Connec- 
ticut in  the  year  1892,  together  with  a  few  suggestions  and  infer- 
ences on  the  main  features  of  the  Vital  Statistics  of  that  year. 
Your   very  obedient   servant, 

C.  A.   L1NDSLEY,  M.D., 
Superintendent  of  Registration  of  Vital  Statistics. 


Registration  Report,  1892. 


To  his  Excellency  Luzon  B.  Morris,  Governor  of  Connecticut : 

I  have  the  honor  herewith  to  submit  the  Fifteenth  Annual 
Report  on  the  Births,  Marriages  and  Deaths  registered  in  Con- 
necticut, in  the  year  1892,  under  the  supervision  of  the  State 
Board  of  Health. 

No  important  change  from  the  reports  of  former  years  has 
been  made  in  the  general  plan  of  tabulated  statements. 

The  purpose  of  the  report  is  to  present  intelligently  as  many 
facts  as  possible,  relating  to  the  three  great  events  in  a  human 
life,  to  wit:  the  birth,  the  marriage  and  the  death. 

The  defects  in  the  Connecticut  system  greatly  limit  the  scope 
of  the  undertaking,  but  they  have  been  so  often  criticised  in 
previous  reports,  that  further  comment  on  them  at  this  time  will 
be  omitted. 

The  Population. 

The  value  of  vital  statistics  greatly  depends  upon  the  ratio  of 
births,  marriages  and  deaths  to  the  number  of  people  among 
which  they  occur.  Hence  a  mere  enumeration  of  these  events 
without  a  knowledge  of  the  number  of  people  in  the  communi- 
ties where  they  happen,  would  be  of  little  utility.  So  too  an 
estimate  of  the  population  which  differed  widely  from  the  truth 
would  be  very  misleading  in  many  of  the  ways  in  which  vital 
statistics  are  utilized.  It  is  quite  apparent  to  any  one  at 
all  conversant  with  the  changes  constantly  in  action  in  the 
busy  little  commonwealth  of  Connecticut,  that  the  census  taken 
in  1890  does  not  represent  very  accurately  the  local  populations 
of  1892.  It  seemed  exceedingly  desirable  therefore  to  get  some 
nearer  estimate  of  the  number  of  inhabitants  especially  in  the 
towns  in  which  there  is  abundant  evidence  of  change  in  numbers. 

To  that  end  I  sent  a  circular  of  enquiry  to  every  Town  Clerk 
in  the  State,  and  have  received  from  the  most  of  them  replies 
which  have  been  adopted  as  the  estimated  population  of  the 
towns  for  the  year  1892.  It  is  not  claimed  that  these  estimates 
are  accurate,  but  only  that  they  are  much  more  so  than  the 
census  of  two  years  before,  and  by  so  much  as  they  are  more 
accurate  they  are  the  more  useful. 
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A  recent  English  writer  says :  "  The  registration  of  causes  of 
death  has  given  an  immense  impetus  to  sanitary  work,  and  it  is 
scarcely  too  much  to  say  that  modern  sanitary  science  owes  its 
existence  to  the  registration  of  deaths  and  their  causes,  and  the 
localization  of  insanitary  conditions  thereby  insured.  By  its 
means  we  are  enabled  to  submit  to  numerical  analysis  the  facts 
relating  to  the  laws  of  vitality,  the  influence  of  age  and  sex, 
of  cilvilization,  occupation,  locality,  season,  and  many  other 
agencies;  and  our  knowledge  of  all  facts  bearing  on  health  and 
disease  has  attained  a  precision  never  before  known." 

The  following  is  a  general  summary  of  the  births,  marriages 
and  deaths  in  1892: 

Births. 

Sex.  Parentage. 

Males 10,109  American 8,346 

Females 9,518  Foreign 11,027 

Not  stated 123  Not  stated 377 


Total 19,750  1         Total 19,750 

Whole  number  of  Births,  19,750 
Birth-rate  per  1,000, 24.7 

Marriages. 

Both  parties  American .-. 3,529 

Both  parties  foreign 1,958 

Husband  American,  wife  foreign 532 

Husband  foreign,  wife  American 576 

Not  stated 1 


Total 6.596 


Deaths. 


Sex. 

Males 7,859 

Females __.  7,301 

Not  stated 10 


Nativity. 

American 11,225 

Foreign  3,654 

Notstated 291 


Total 15,170  Total 15,170 

Whole  number  of  Deaths,  15,170 

Death-rate  per  1.000, 19.0 

There  was  one  birth  to  every  40.3  of  the  population. 
There  was  one  marriage  to  every  120.0  of  the  population. 
There  was  one  person  married  to  every  60.0  of  the  population, 
There  was  one  death  to  every  52.5  of  the  population. 

The  total  number  of  births  registered  in  Connecticut  during  the 
year  1892  was  19,750;  of  deaths  was  15,170;  so  that  the  natural 
increase  of  births  over  deaths  was  4,580,  being  408  more  than  in 
he  previous  year. 
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Towns  in  which  the  Deaths  Exceeded  the  Births. 

There  are  168  towns  in  Connecticut.  In  73  of  them  the  deaths 
exceed  the  births.  The  excess  of  deaths  over  births  in  these 
towns,  or  the  natural  loss  is  635.  The  total  population  of  the 
towns  in  which  the  deaths  were  more  than  the  births  was  118,142 
or  a  little  more  than  one-sixth  of  the  whole  population  of  the 
State. 

The  loss  in  towns  as  per  population  was  as  follows: 

In  24  towns  of  less  than  1,000  inhabitants  the  loss  was 115 

In  29  towns  of  between  1,000  and  2,000  inhabitants  the  loss 284 

In  12  towns  of  between  2,000  and  3,000  inhabitants  the  loss  was 153 

In  4  towns  of  between  3,000  and  4,000  inhabitants  the  loss  was 32 

In  3  towns  of  between  4,000  and  5,000  inhabitants  the  loss  was 40. 

In  1  town  of  over  7,000  inhabitants  the  loss  was ...     11 

Total.... 635 

In  5  towns  the  births  and  deaths  were  equal,  namely:  Beacon 
Falls,  Bethlehem,  Bridgewater,  Chatham,  and  Newtown. 

The  towns  in  which  the  registration  shows  excess  of  deaths 
over  births  are  the  following: 

Hartford  County. 

Towns.  Population. 

Berlin 2,800 

Bloomfield   1,300 

East  Granby  ... 661 

East  Hartford 5,000 

Granby... 1,275 

Hartland 516 

Newington 1,000 

Plainville.. 2,030 

South  Windsor 1 ,669 

W  est  Hartford 2,000 

Windsor 3,154 


Births. 

Deaths. 

Loss. 

38 

58 

20 

17 

27 

10 

11 

14 

3 

115 

134 

19 

17 

21 

4 

9 

15 

6 

14 

17 

3 

22 

44 

22 

23 

36 

13 

26 

34 

8 

55 

65 

10 

21,405 


347 


465 


118 


New  Haven  County 

Towns.  Population 

Bethany 528 

Cheshire.. 1,900 

East  Haven 1,114 

Haniden.. 4,025 

Madison.  .. 1,400 

Milford 3,900 

Oxford  ,. 1,000 

Prospect 500 

Woodbridge  . 829 


;irths. 

Deaths. 

Loss. 

10 

12 

2 

31 

35 

4 

14 

24 

10 

72 

83 

11 

13 

23 

10 

64 

67 

3 

17 

24 

7 

6 

8 

2 

15 

16 

1 

15,196 


242 


292 


50 
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New  London  County. 


Towns.  Population. 

Bozrah 1,005 

East  Lyme . 1,952 

Franklin 500 

Lebanon... 1,700 

Ledyard 1,280 

Lisbon 520 

Lyme 815 

Old  Lyme 1,325 

Preston 2,555 

Waterford 2,643 

14,295 


irths. 

Deaths. 

Loss. 

13 

15 

•2 

32 

51 

19 

9 

11 

2 

22 

29 

7 

12 

20 

8 

8 

12 

4 

11 

15 

4 

23 

28 

5 

39 

44 

5 

47 

62 

15 

216 


287 


71 


Fairfield  County. 


Towns.  Population. 

Brookfield 989 

Darien 2,300 

Easton... 1,050 

Fairfield 4,180 

Monroe 994 

New  Fairfield 670 

Ridgefield 2,355 

Stratford 3,000 

"Weston ,_  772 

Wilton -  1,672 

17,982 


lirths. 

Deaths. 

Loss. 

22 

30 

8 

36 

70 

34 

11 

20 

9 

63 

73 

10 

12 

24 

12 

6 

9 

3 

39 

40 

1 

63 

73 

10 

15 

17 

2 

24 

39 

15 

291 


395 


104 


Windham  County. 


Towns.  Population. 

Brooklyn 2,640 

Ashford..- 750 

Canterbury , 947 

Chaplin   525 

Scotland 500 

Sterling 1,115 

Woodstock  2,300 

8,777 


Births. 

Deaths. 

Loss. 

59 

62 

3 

8 

15 

7 

16 

32 

16 

8 

12 

4 

5 

12 

7 

15 

23 

8 

28 

46 

18 

139 

202 

63 
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Litchfield  County. 


Towns.  Population. 

Litchfield 3,400 

Barkhamsted  .... 1,150 

Canaan 1,000 

Colebrook ._  1,115 

Kent.. 1,383 

Morris 580 

Norfolk^ 1,546 

Sharon 1,911 

Warren 450 

Winchester 7,127 

Woodbury 1,708 

21,370 


Births, 

Deaths. 

Los 

56 

65 

9 

15 

22 

7 

10 

21 

11 

10 

16 

6 

20 

30 

10 

7 

14 

7 

23 

31 

8 

38 

44 

6 

2 

9 

7 

106 

117 

11 

26 

55 

29 

313 


424 


111 


Middlesex  County. 


Towns.  Population. 

Clinton 1,380 

Durham 934 

East  Haddam 2,600 

Essex    2,300 

Killing  worth 540 

Middlefield..-. 975 

Old  Say  brook 1,450 

Westbrook 1,060 

11,239 


rths. 

Deaths. 

Loss. 

9 

32 

23 

18 

23 

5 

34 

47 

13 

39 

40 

1 

9 

12 

3 

16 

17 

1 

20 

25 

5 

14 

24 

10 

159 


220 


61 


Tolland  County 


Towns.  Population. 

Andover . . .        428 

Ellington 1,620 

Hebron _  1,039 

Mansfield 2,080 

Somers 1,411 

Union 400 

Willington 900 

7,878 


lirths. 

Deaths. 

Loss. 

5 

8 

3 

25 

45 

20 

15 

20 

5 

29 

42 

13 

20 

30 

10 

8 

9 

1 

9 

14 

5 

111 


168 


57 


10 
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The  following  table  gives  a  summary  of  the  Vital  Statistics 
of  the  State  from  1848,  the  date  of  the  first  Registration  Report, 
up  to  the  present  time. 


TABLE    I. 
Vital  Statistics  from  1848  to  1893. 


Birth- 

Death- 

Excess  of 

No.  Mar- 

Year. 

Births. 

rate  per 
1,000. 

Mar- 
riages. 

2,816 

Deaths. 

rate  per 
1,000. 

Births 

over 

Deaths. 

CD 
O 

u 
o 

s 

riages 
to  each 
Divorce. 

1848 

6,850 

20 

4,379 

12.4 

2,471 

1849 

7,238 

20 

2,920 

5,049 

14 

2,189 



1850 

7,578 

20.4 

2,884 

5,170 

14 

2,408 





1851 

8,362 

22 

2,995 

4,767 

13 

3,595 





1852 

8,302 

21.4 

3,136 

5,596 

14.4' 

2.706 



1853 

8,439 

21.3 

3,202 

'  5,646 

14.2 

2^793 

... 

1854 

10,012 

24 

4,286 

6,094 

14.6 

3,918 





1856 

11,139 

25 

4,089 

6,324 

14.9 

4,815 



1857 

11,355 

26 

3,747 

6,585 

16 

4,770 



- .  - . 

1858 

11,299 

25 

3,737 

6,618 

15.6 

4,681 



1859 

11,259 

25 

3,778 

6,533 

15 

4,726 



1860 

11,873 

26 

4,036 

7,602 

16.3 

4,271 

310 

13 

1861 

11,934 

25 

3,757 

7,735 

16.5 

4,199 

275 

13.9 

1862 

10,803 

23 

3,701 

8,541 

18 

2,262 

257 

14 

1863 

9,885 

21 

3,467 

8,442 

18 

1,443 

291 

12 

1864 

9,734 

20 

4,107 

9,109 

19 

625 

426 

9.6 

1865 

10,202 

20.8 

4,460 

7,950 

16 

2,252 

404 

11 

1866 

11,623 

23 

4,978 

7,520 

15 

4,103 

488 

10 

1867 

12,029 

23.2 

4,779 

7,343 

14.3 

4,686 

459 

10.4 

1868 

12,469 

23.4 

4,734 

7,549 

15 

4,920 

478 

9.9 

1869 

12,481 

23.5 

4,754 

8,417 

15.6 

4,064 

491 

9.6 

1870 

13,136 

24.2 

4,871 

8,895 

15 

4,241 

408 

11.9 

1871 

13,114 

24 

4,882 

8,166 

14.2 

4,948 

409 

11.9 

1872 

13,805 

25.3 

5,023 

9,970 

18 

3,835 

464 

10.8 

1873 

14,087 

25.6 

4,841 

9,822 

17.4 

4,265 

457 

10.6 

1874 

14,450 

26.2 

4,694 

8,939 

17.2 

5,511 

492 

9.5 

1875 

14,328 

26 

4,535 

9,883 

17 

4,495 

476 

9.4 

1876 

13,800 

25 

4,320 

10,187 

17.5 

3,613 

396 

10.9 

1877 

14,072 

26 

4,319 

9,696 

16 

4,376 

427 

10.1 

1878 

13,499 

24 

4,315 

9,352 

15 

4,147 

401 

10.7 

1879 

14,051 

22.4 

4,373 

9,394 

15 

4,657 

316 

13.7 

1880 

13,829 

22.2 

4,745 

10,408 

16.7 

3,421 

332 

14.2 

1881 

14,616 

22.4 

4,850 

10,907 

17.4 

3,709 

404 

12 

1882 

14,938 

23.9 

5,329 

11,622 

18.7 

3,316 

392 

13.5 

1883 

15,856 

25.4 

5,440 

11,943 

19.1 

3.913 

433 

12.6 

1884 

15,758 

23 

5,394 

11,351 

16.6 

4,407 

360 

14.7 

1885 

15,496 

22.7 

5,091 

12,033 

17.6 

3,463 

383 

13.3 

1886 

15,934 

22.2 

5,497 

11,616 

16.2 

4,318 

387 

14.2 

1887 

16,583 

22.8 

5,788 

12,385 

17 

4,198 

387 

14.9 

1888 

16,878 

22.2 

5,969 

12,980 

17.1 

3,898 

430 

13.8 

1889 

17,176 

23.4 

5,744 

12,529 

17 

4,647 

536 

10.7 

1890 

17,394 

23.3 

6,284 

13,665 

18.3  • 

3,729 

477 

13.1 

1891 

18,557 

24.8 

6,486 

14,385 

19.2 

4,172 

475 

13.6 

1892 

19,750 

24.7 

6,596 

15,170 

19 

4,580 

501 

13.1 
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TABLE    IV. 

EXHIBITING    THE    NUMBER    OF     BIRTHS,    BY  SEXES,    IN    THE    SEVERAL 
COUNTIES    FOR    EACH    MONTH    IN    THE    YEAR    ENDING     DECEMBER 

31,    1892. 


COUNTIES. 

Sex. 
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Hartford 

Male 

Female 

Not  stated. 

152 
133 

4 

160 

144 
4 

156 

172 

153 

142 

171 

131 

4 

169 
131 

2 

162 

161 

3 

175 

167 

2 

156 
141 

181 
134 

2 

138 

181 
1 

164  .. 

137  .. 

3  .. 

1,937 

1,774 
25 

New  Haven  _ 

Male 

Female 

Not  stated. 

289 

251 

245 

1 

308 

263 

265 

3 

328    295 

274|  264 
260    269 

61       1 

306 

255 

259 

3 

302 

245 
208 

4 

326 

280 

245 

4 

344 

291 

274 

3 

297 

264 

260 

4 

317 

268 

247 

7 

320 

289 

280 

3 

304  .. 

318 
302.. 

2  ._ 

3,736 

3,262 

3,114 

41 

New   London 

Male 

Female 

Not  stated  . 

497 

66 
71 

1 

531 

85 
83 

540    534 

63      74 
85      65 

517 

85 

74 

1 

457 

84 
64 

529 

86 

74 

568 

74 

72 

1 

528 

68 

61 

1 

522 

70 
56 

572 

73 

67 

622 

80 
65  .. 

6,417 

908 

837 

4 

Fairfield 

Male 
Female 

Not  stated. 

138 

149 
172 

o 

168 

167 
160 

4 

148 

177 

197 

2 

139 

168 

.  153 

2 

160 

182 

180 

2 

148 

178 

177 

3 

160 

202 

185 

5 

147 

194 
185 

4 

130 

162 

187 
5 

354 

54 

54 

2 

126 

169 

158 

4 

140 

169 
143 

1 

145 

189 

179 

1 

-- 

1,749 

2,106 

2,076 

36 

Windham  — 

Male 

Female 

324 

55 
52 

331 

47 

41 

1 

376 

54 
50 

323 

45 
49 

364 

49 
54 

358 

30 
54 

392 

49 
49 

383 

47 
34 

331 

49 

22 
2 

313 

40 

48 

369 

48 

43 

1 

-- 

4,218 

567 

550 

6 

Litchfield 

Male 

Female 

Not  stated. 

107 

41 

34 

1 

89 

28 
46 

104 

51 
52 

94 

58 
48 

103 

53 
37 

84 

39 

48 
2 

98 

37 
41 

81 

68 

50 

1 

110 

44 
35 

1 

73 

36 

50 

2 

88 

60 
44 

92 

43 
35 

-- 

1,123 

558 
520 

7 

Middlesex  — 

Male . 

Female 

Not  stated . 

76 

39 
24 

74 

40 
32 

103 

39 

27 

106 

40 
35 

90 

31 
34 

89 

36 

28 

78 

37 

36 

1 

119 

44 

42 

1 

80 

40 
35 

88 

37 
38 

104 

29 
39 

78 

34 
29 

-- 

1,085 

446 

399 

2 

Tolland 

Male 

Female 

Not  stated . 

63 

27 

28 

72 

25 
18 

1 

66 

36 
29 

75 

30 
17 

65 

25 
24 

64 

19 

18 

1 

74 

46 

18 

87 

24 
23 

75 

25 
21 

75 

13 
21 

68 

31 
14 

63 

24 
17 

-- 

847 

325 

248 

2 

55 

44 

65 

47 

49 

38 

64 

47 

46 

34 

45 

41 

-- 

575 

Totals 

Male 

Female  ... 
Not  stated. 

780 

759 

10 

815 

789 

13 

850 

872 
8 

832 

778 
3 

851 

793 

10 

800 

728 
12 

899 

809 

13 

917 

847 
12 

813 

794 
13 

823 

726 
17 

829 

816 

5 

900 

807 

7 

-- 

10,109 

9,518 

123 

Grand  Total 

1549 

1617  1730 

1613  1654 

1540 

1721 

1776  1620 

1566 

1660 

1714 

-- 

19,750 

EXHIBITING    THE    NUMBER 
COUNTIES     FOR    EACH 
31,    1892. 


TABLE    V. 

OF    DEATHS,  BY    SEXES,     IN     THE     SEVERAL 
MONTH     IN    THE    YEAR     ENDING    DECEMBER 


COUNTIES. 

Sex. 
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Male 

193 

144 

168 

124 

135 
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142 

144 

127 

111 

108 

124 

1,622 

Hartford Female  . . . 

188 

131 

129 

103 

108 

105 

139 

124 

107 

108 

108 

132 

__ 

1,482 

1 
382 

1 

275 

227 

243 

207 

281 

268 

234 

219 

297 

216 

256 

-- 

3,105 

Male 

233 

168 

178 

153 

160 

135 

257 

241 

149 

188 

151 

175 

2 

2,190 

New  Haven  .  Female 

245 

167 

157 

161 

172 

132 
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133 

145 

136 

129 

2,009 

Nnt  stated 

1 



1 

2 

287 

304 

478 

335 
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314 
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268 

485 

446 

282 

333 

2 
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Male     

90 

69 

67 

59 

55 

47 

69 

77 

58 

67 

46 

51 

755 

New  London.  Female 

92 

72 

63 

60 

68 

42 

56 

67 

49 

57 
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.. 
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1 
124 
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141 

130 

119 

89 

125 

144 

182 

107 

124 

101 

95 

-- 

1,481 

Male 

209 

135 

144 

137 

114 

•  99 

169 

140 

118 

142 

120 

114 

1 

1,642 

Fairfield Female 

191 

129 

126 

98 

114 

83 

170 

137 

105 

105 

92 

94 

_■_ 
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1 
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247 
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264 
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339 
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213 
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3,089 
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50 

38 

24 

22 

28 

38 

44 
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32 
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36 

42 

43 

38 

22 

44 

44 

29 

35 
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29  _•- 
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1 

1 

68 

60 

57 

130 

86 

80 

67 

60 

50 

82 

88 

62 

-- 

890 

Male 

91 

37 

39 

39 

41 

27 

48 

42 

44 

30 

31 

31 

1 

501 

Litchfield Female 

106 

52 

37 

36 

29 

31 

26 

37 

46 

38 

26 

35 

.. 

499 

1 

1 

! 

79 

90 

68 

197 

89 

76 

75 

70 

58 

74 

58 

66 

1 

1,001 

Male 

69 

50 

45 

32 

43 

22 

40 

45 

28 

28 

39 

18 

459 

Middlesex  . . .  Female 

75 

35 

43 

35 

28 

24 

36 

48 

32 

33 

36 

28 

__ 

453 

Not,  stated 

1 

1 

46 

76 

93 

60 

144 

85 

88 

67 

71 

61 

76 

46 

-- 

913 

Male 

34 

22 

19 

25 

28 

14 

27 

28 

22 

12 

13 

13 

257 

Tolland 

Female 

Not  stated. 

39 

19 

17 

29 

19 

15 

17 

17 

16 

17 

16 

12 

-- 

233 

73 

41 

36 

54 

47 

29 

44 
790 

45 
761 

38 

29 

29 

25 

-- 

490 

Male  . 

979 

6-75 

698 

593 

598 

474 

585 

603 

540 

559 

4 

7,859 

Totals     Female  .. 

1005 

641 

614 

565 

576 

454 

716 

678 

517 

538 

494 

503 

7,301 

'Not  stated 

2 
1986 

1316 

1 
1313 

1 
1159 

1 
1175 

1 

929 

1506 

1 
1440 

1102 

1141 

3 

1037 

10 

Grand  Total . 

1062 

4 

15,170 
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CAUSES  OF  DEATH. 

Class  VII. — Violence. 

Order  1.     Accident  and  Negligence. 
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Cut,  Stab 

Poisoned 

By  Opium 
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By  Arsenic 
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Drowning 

Hanging  .. 

Otherwise 

Order  4.     Execution. 
Hanging 

CLASS  VIII.— Unclassified. 

Tumor 

Dropsy  _  _ 

Debility,  Atrophy,  Inanition   .    

Sunstroke .   . 

Exhaustion 

Hemorrhage  . 

Abscess 

Sudden  Death 

Other  ill-defined  causes 

Cause  not  stated 

Heart  Failure. 
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CAUSES   OF   DEATH. 

CLASS   VII.— Violence. 

Order  1.      Accident  and  Negligence. 
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CLASSES. 

T.   Zymotic  Diseases      .         . 
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VIII.  Ill  defined  aud  cause  not  stated  . 

Class  I.    Orders. 

1.    Miasmatic  Diseases .    ..       .    

2.  Diarrhceal  Diseases 

3.  Malaria]  Diseases 

4.  Zoop-pnons  Diseases 
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Class  III.    Orders. 

Dietetic  Diseases 

Class  IV.    Orders. 

Constitutional  Diseases 

Class  V.    Orders. 
Developmental  Diseases . . 

Class  VI.    Orders. 

1.  Diseases  of  Nervous  System  . . ... 

2.  Organs  of  Special  Sense 

3.  Circulatory  System    

4.  Respiratory  System .. 

5.  Digestive  System 

6.  Lymphatic  Sys.  and  Ductless  Glands 

7.  Urinary  System 

8.  Generative  System  .         

9.  Organs  of  Locomotion 

10.            Integumentary  System  _ 

Class  VII.    Orders. 

1.  Accident  or  Negligence 

2.  Homicide 

3.  Suicide 

4.  Execution.. 

Class  VIII.    Orders. 

1.  Heart  Failure  and  other  Til  Defined 

2.  Cause  not  stated 
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Otherwise 

Order  4.    Execution. 

Class  VIII. — Unclassified. 

Dropsy ..   

Debility,  Atrophy,  Inanition 

Sunstroke 

Exhaustion 

Hemorrhage 

Abscess 

Sudden  Death 

Other  ill-defined  causes 

Cause  uot  stated 

Heart  Failure 
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15 
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7 

27 
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11 
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14 

14 

Superintendents . . 
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1 
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11 

10 

8 
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5 

3 
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1 

3 
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1 

4 

3 
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2 
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27 
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16 
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20 

25 

1628 

30 

Tanners   

._ 
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1 

__ 

2 

1 

1 

.. 

__ 

5 

3 

2 

2 

5 

__ 

2 

3 

3J 

2 

Teachers 
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8 

7 

5 

6 

4 

3 

2 

36 

31 

16 

28 

17 

30 

19 

32 

20 

18 
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7 
1 

13 

111 

3 

1 

8 

fi 

3 

1 

50 

?6 

46 
5 

19 

31  ] 

22 

14 
1 

'! 

16 

"1 

Teleg.  Operators.. 

.. 

2L.I 

4       5 

1    5 
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3 
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1 

2 

3 

5 

Wool  Sorters 
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2 

1 

3 

2 

1 

1 
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-- 

1 

-- 

2 

2 
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BIRTHS,   1892. 


There  were  registered  during  the  year  1892,  in  the  State  of 
Connecticut,  19,750  births,  of  which  18,987  were  born  alive  and 
763  were  still-born. 

As  compared  with  the  year  before  there  were  1,091  more  living 
births,  and  101  more  still-births  reported. 

Of  the  whole  number  of  births  of  which  the  sex  was  certified, 
10,109  were  males  and  9,518  were  females,  while  in  regard  to  123 
the  sex  was  not  stated.  The  number  of  which  the  sex  was  not 
stated  was  1 7  more  than  in  the  year  before. 

The  birth-rate  was  almost  the  same  as  in  the  year  before,  being 
24.7  in  a  1000  of  the  population.     The  previous  year  it  was  24.8. 

The  counties  maintain  almost  exactly  the  same  relations  to 
each  other  that  they  did  in  the  year  1891 — New  Haven  County 
having  the  highest  birth-rate  and  Litchfield  the  lowest,  as  then. 
The  same  remarks  respecting  the  varying  birth-rates  in  the  differ- 
ent counties  would  apply  as  appropriately  now  as  then.  The 
nationality  of  population  has  much  to  do  with  it,  but  more  should 
probably  be  attributed  to  those  industrial  interests  which  tend  to 
centralize  population  at  that  period  of  life  when  they  are  most 
active  and  vigorous. 

Of  the  total  births  in  the  State  only  42.2  were  of  native  par- 
ents ;  of  the  remaining,  55.7  were  born  of  parents  of  whom  one 
or  both  were  foreigners,  and  of  377  births,  or  1.9  per  cent.,  the 
nationality  was  not  stated. 

New  Haven  County  had  the  largest  birth-rate,  viz:  28.7  per 
cent.,  and  it  also  had  the  largest  percentage  born  of  foreign-born 
parents,  to  wit,  60.9  per  cent. 

Litchfield  had  the  lowest  birth-rate,  19.1  per  cent.,  and  also  the 
smallest  percentage  of  foreign-born  parents,  40.3  per  cent. 

Of  Hartford  County  50.5  per  cent,  were  of  foreign-born  parents. 

Of  New  London  County  50.5  per  cent,  were  of  foreign-born 
parents. 

Of  Fairfield  County  52.2  percent,  were  of  foreign-born  parents. 

Of  Windham  County  60.9  per  cent,  were  of  foreign-born  par- 
ents. 

Of  Middlesex  County  51,3  per  cent,  were  of  foreign-born  par- 
ents. 
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Of  Tolland  County  54.9  per  cent,  were  of  foreign-born  parents. 

Of  the  State  55.7  per  cent,  were  registered  as  of  one  or  both 
foreign-born  parents,  and  only  42.2  per  cent,  of  native  parents  ; 
while  of  1.9  per  cent,  the  nationality  of  parents  was  not  stated. 

Of  the  sexes  registered  the  proportion  of  boys  to  girls  was 
106.2  to  100  girls,  against  107.4  of  the  previous  year. 

The  proportion  of  births  to  the  whole  estimated  population  of 
the  State  (viz  :  797,450),  was  1  to  40.3  of  the  people,  or  24.7 
per  1000. 

Of  the  four  large  towns  having  the  highest  birth-rate,  all  are 
in  New  Haven  County,  namely,  Naugatuck  40.9  ;  Ansonia  34.0  ; 
Meriden  and  Waterbury,  each  31.4. 

Among  the  small  towns  of  less  than  5000  population,  the  four 
having  the  largest  birth-rate  are  Burlington,  in  Hartford  County, 
36.9  ;  Griswold,  in  New  London  County,  34.3  ;  Sherman,  in  Fair- 
field County,  30.0,  and  Portland,  in  Middlesex  County,  30.00. 

The  town  having  the  smallest  registered  birth-rate  in  the  State 
is  Warren,  4.4,  in  Litchfield  County. 

The  average  birth-rate  of  the  towns  of  over  5000  was  26.9, 
while  that  of  towns  of  smaller  population  was  only  19.6. 

The  greatest  number  of  births  in  any  one  month  occurred  in 
August,  1,776.     The  smallest  number  in  June,  1,540. 

The  largest  number  of  males  were  born  in  August,  9 1 7.  The 
largest  number  of  females  were  born  in  March,  872. 

In  the  1st  quarter  of  the  year  the  birth-rate  was  24.5. 
"        2d  "  "  24.1 

u       3d  "  "  25.6. 

"        4th  "  '•'  24.7. 

The  birth-rate  in  the  State  was  24.7. 

In  Hartford  County  the  town  having  the  highest  birth-rate 
was  Burlington,  36.9.  Five  years  in  succession  it  has  been  the 
banner  town  of  Hartford  County.  Marlborough  had  the  lowest 
birthrate,  7.8. 

In  New  Haven  County  Naugatuck  had  the  largest  infant  class, 
which  was  also  the  largest  in  the  State  for  the  population,  viz  : 
40.9  per  1000.  Madison  had  the  lowest  birth-rate,  9.3.  Har- 
winton,  in  Litchfield  County,  led  the  State  in  natural  increase  of 
population.     The  proportion  of  births  to  deaths  was  25  to  8. 

In  New  London  County  the  highest  birth-rate  was  in  Griswold, 
34.3.     The  lowest  in  Ledyard,  9.3. 

In  Fairfield  County,  Sherman  exceeded  the  other  towns  with  a 
birth-rate  of  30.0,  and  New  Fairfield  had  the  smallest,  8.9. 
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In  Windham  County,  Killingly  took  the  honors,  birth-rate  30.8; 
the  lowest  was  in  Scotland,  10.0. 

Litchfield  County's  highest  was  Harwinton,  26.5,  and  the 
lowest  was  Warren,  4.4. 

In  Middlesex  County,  Portland  took  the  lead,  birth-rate  30.0, 
and  Clinton  was  lowest,  birth-rate  6.5. 

In  Tolland  County,  Vernon  gave  29.8,  and  Andover  11.6. 

Table  XV.— Showing  American  and  Foreign  Parentage  of 
Births  by  Counties,  1892. 


Table  XVI.— Showing  Nativity  of  Parentage  and  Percentage. 
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2,770 

15.9 

500 

2.8 

17,394 

1889 

7,831 

45.5 

6,361 

37.0 

2,621 

15.2 

363 

2  1 

17,176 

1888 

7,640 

45.2 

6  039 

35.7 

2,615 

15.4 

584 

3.4 

16,878 

1887--. 

7,551 

45.5 

5,735 

34.5 

2,541 

15.3 

756 

4.5 

16,583 

1886 

7,437 

46.6 

5,498 

34.5 

2,503 

15.7 

496 

3.1 

15,934 

1885 

7,245 

46.7 

5,023 

32.4 

2,660 

17.2 

568 

3.7 

15,496 

1884 

7,418 

47.0 

5,871 

37.2 

2,236 

14.1 

233 

14 

15,758 

1883 

7,216 

45.5 

6,110 

38.5 

2,198 

13.9 

332 

2.1 

15,856 

From  the  foregoing  tables  it  appears  that  of  the  children  born 
in  Connecticut  in  1892,  the  nativity  of  whose  parents  is  regis- 
tered, only  42.2  per  cent,  were  of  American  parentage. 
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In  40.0  per  cent-  both  parents  were  of  foreign  birth.  In  15.7 
per  cent,  one  parent  was  American  and  the  other  of  foreign 
birth.  In  1.9  per  cent,  of  the  births  the  nativity  of  the  parents 
is  not  registered,  but  as  a  very  large  majority  of  them  were 
taken  from  the  parish  records  of  the  Roman  Catholic  parishes, 
where  that  item  is  not  recorded,  they  are  doubtless  almost  all 
of  them  of  foreign  parentage. 

The  table  also  shows  a  gradual  lessening  percentage  of  births 
of  American  parents  during  the  last  ten  years  and  a  correspond- 
ingly increased  per  cent,  of  foreign  parentage. 

Table  XVII.— Illegitimate  Births  by  Months  and  Sex.  1892. 


>> 

>> 

t~ 

cd 

8 

CS 

03 

et 

n 

CO 

'-a 

P 
cd 

.a 
o 

CS 

p 
< 

a 

"p 

•-5 

03 
P 

P 

<! 

d 

P. 

CO 

_o 
o 

C 

b' 

o 
fe5 

s 

CD 
O 
CD 
P 

O 
O 

d 

"c3 

Males 

5 

5 

9 

11 

10 

6 

11 

12 

8 

8 

12 

14 

-.- 

111 

Females 

7 

11 

10 

7 

7 

10 

2 

6 

6 

4 

8 

7 

--- 

85 

Sex  not  stated  

12 

16 

19 

18 

17 

16 

13 

18 

14 

12 

20 

21 

Total 

196 

This  table  of  illegitimate  births  can  only  be  considered  an 
approximation  to  the  real  facts.  The  many  reasons  for  avoiding 
the  record,  or  suppressing  the  facts  of  illegitimacy,  much  impair 
its  value  for  accuracy. 


Table  XVIII.— Twin-Births  and  Triplets  by  Months  and  Sex,  1892. 


-rt 

CD 

-^ 

sJ 

« 

^ 

CD 

CD 

03 

o» 

kH 

£>  , 

CO 

3 

a 

16 
16 

P 

a> 

23 
12 

CJ 

as 

9 
13 

Ph 

16 

18 

>> 

CO 

18 
16 

CD 

a 

3 
1-3 

7 
9 

"a 

20 
20 

03 

'5b 
P- 

< 

24 
18 

a 

CD 

P. 
CD 

CO 

13 
23 

CD 

o 
o 

O 

27 
19 

ti 
CD 
t> 

o 

22 
24 

a 

CD 
O 
CD 
P 

7 

7 

o 
a 

6 

"3 
o 
H 

Males 

?0fl 

Females 

195 

Sex  not  stated  . .    

1 

1 

(  Males     

3 

3 

Triplets  ■] 

(  Females 

40 

45 

36 

14 

Total       .  •_ 

32 

36 

?,?, 

34 

34 

16 

46    46 

401 
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TABLE  XIX. -PLURALITY  BIRTHS,  1892.      BY  TOWNS. 

(Included  in  Tables  I,  II,  III.) 

Hartford  County. 


Towns. 

Sex. 

a 

S3 

a 
t-s 

"2 

u 
co 

■i 

t4 
o 

(-1 

3 

a. 
< 

I 
1 

- 

2 
2 

2 

co 

P 
P 

<~3 

2 

2 

m 

60 

P 
< 

2 

5 

a 

o 

On 
CO 

co 
2 

c 

CO 

— 
o 

o 

O 

2 

1 

1 

1 
1 

2 

2 

2 
12 

u 

<0 
£1 

a 

> 
O 

1 
7 

1 
1 

2 
12 

u 
o 

a 

\J 

CO 

O 

1 
1 

1 
1 

4 

CO 
M 
O 

a 
d 

15 
o 
Eh 

Hartford •] 

Bristol ■< 

Males 

Females 

Males 

Females '. 

7 

13 
4 

P. 

Burlington •] 

East  Windsor.. .  - 
Farmington ■] 

Males... 

Males 

Females 

Males ... 

Females 

1 
1 

I 
1 

2 

Males.   

2 

? 

Glastonbury < 

Granby < 

Females 

Males 

Females.   

Males 

1 
1 
3 

Manchester    •] 

Females..     

2 

3 

1 

2 

2 

1 
1 

6 

3 

Males   

5 

New  Britain •] 

Newington -j 

Females 

Sex  not  stated 

Males.    

Females   

Males 

-- 

3 
1 

2 

2 

8 

1 

2 
2 

Simsbury. < 

Females 

Males.. 

1 

South  Windsor..  j 
Suffield j 

Females   

Females 

Males 

0 

1 
1 

4 
6 

1 
4 

1 

Windsor •] 

Females 

1 

Males 

6 

Windsor  Locks  .  -j 

Females 

2 

8 

6 

8 

8 

2 

4 

Total 

- 

78 
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Table  XIX — Continued.     New  Haven  County. 


Towns. 

Sex. 

P 

a 

1-3 

,a 

CD 

2 

CS 

s 

2 

< 

3 

1 

CO 

5 

1-5 

2 

2 

4 

CO 

p 
be 

P 
<d 

7 
3 

CD 

a 

CD 

ft 

CD 

4 

1 
1 

u 

CD 

O 

s 

o 

4 
2 

1 
1 
2 

2 

CD 

£ 

CD 
l> 
O 

2 

2 

1 
1 

2 
2 

in 

CD 

£ 

CD 

O 

0) 

Q 
2 

1 
1 

1 
1 

fi 

o 

CO 

O 
P 

© 

3 

'3 

"o 

EH 

, 

Males.   

u 

New  Haven j 

Females 

\9, 

A            •                        ( 

Males 

1 
3 
1 
1 

?, 

Ansoma < 

Derby j 

Females 

4 

Males 

7 

Females . . 

3 

Males 

fl 

East  Haven j 

Guilford -j 

Hamden ■] 

Meriden -j 

Milford -j 

Naugatuck •] 

Females 

Males 

Females 

Males .. 

2 

2 

4 
2 

__ 

4 

1 
1 

__ 

1 
1 

2 
2 

Females.. 

Males 

Females 

Males 

- 

9 
9 
4 

Females 

Males 

1 
1 

1 
1 

1 
1 

14 

2 
10 

2 

2 

1 
1 

18 

1 

Females 

3 

North  Branford  .  -j 
North   Haven . . .  -j 

Seymour -j 

Wallingford -J 

Waterbury -] 

Males 

1 

Females.. 

1 

Males.. 

Females 

Males 

Females 

2 

2 
2 

14 

1 

1 

4 

M  ales 

Females 

2 

2 

Males 

1 
1 

1* 

2 
4 

2 
12 

fi 

2 
4 

9 

Females 

11 

4 

Total 

114 

New  London  County. 

New  London ] 

East  Lyme ■] 

Males 

2 

2 

2 

2 
3 

2 

- 

- 

fl 

Females 

fl 

Males..  _. 

1 
1 

1 
1 

2 

4 

1 

Females 

1 

Montville -j 

Males. 

Females 

2 

1 
1 

?, 

Norwich -j 

Old  Lyme -j 

Sprague •] 

Males 

1 
3 

2 

2 

9 

Females 

i 

2 
2 

5 

Males 

1 

Females 

1 

Males 

1 

Females. 

1 

Stonington ■] 

Voluntown •] 

Waterford .  j 

Males 

2 

?, 

Females 

Males . .    

Females 

Females . 

1 
1 

2 
I 
1 

2 

fi 

6 

4 

4 

Total 

34 
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Table  XIX— Continued.     Fairfield  County. 


Towns. 

Sex. 

>> 

t-, 

CS 

R 

a 

CS 

l-S 

1 

3 

CS 

p 

fi 
CB 

3 

3 

fit 
o 

S- 
CS 

i 

3 

Pn 

<1 

4 

d 
a 

1-5 

3 
3 

CO 

3 
bo 
R 
< 

5 
3 
2 

<D 
fi 

5 

o 

Ph 
CO 

CO 

2 

4 

CD 

o 

O 

O 

3 

1 

CD 

fi 

2 
cd 
t> 
o 

2 
4 

2 
2 

1 
1 

12 

(D 

,fi 

E 

CD 
O 
<D 

o 

1 
1 

2 
4 

CD 

CS 

o 

0 

d 

13 
"o 

, 

Males . 

?,5 

Bridgeport -j 

Bethel -j 

Greenwich < 

Huntington ■] 

Females 

?5 

Males  .   . .. 

? 

Females 

Males 

2 

Females 

2 

-- 

-- 

-- 

1 

1 

4 

Males _- 

1 

Females  

2 
2 

3 
2 

1 

3 

3 

Males,   

] 
1 

2 
2 

4 

Females     

fi 

Norwalk -{ 

i 
I 

Ridgefield -j 

Stamford -j 

Stratford -j 

"Westport < 

Males      )  m  .  ,  , 
Females  [  Tr'Plets 

Females  

3 

2 

Males 

1 
1 

-- 

2 

2 

5 

Females 

5 

Males. . . 

1 

Females 

2 
10 

10 

4 

15 

10 

fi 

3 

Males.. 

Females 

1 

1 

6 

8 

4 

4 

1 
1 

Total J 

93 

Windham 

County. 

Brooklyn -] 

Eastford j 

Putnam ■] 

Thompson -j 

Males 

1 

1 
1 
1 

4 

1 

Females 

2 

-- 

-- 

3 

Males 

1 

Females  

Males   

Females 

2 

2 
2 

fi 

1 
2 
3 

Males 

Females 

2 

2 

2 

Windham ■] 

Total 

Males 

1 
1 

2 

2 
2 

3 

Females .. 

1 

4 

18 

Litchfield  County. 

Litchfield j 

Kent j 

New  Milford ■] 

Norfolk -j 

Males .. 

1 

1 

2 

2 

2 
1 
1 

2 
6 

2 
2 

-- 

-- 

3 

Females 

1 

Males 

Females 

2 

2 

fl 

Males.    

Females 

Males 

6 
1 

Females 

1 

Salisbury -j 

Torrington ■] 

Males 

Females 

Males 

2 

1 
1 

2 

2 
fi 

4 
3 

Females 

3 

fi 

2 

Total 

24 
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Table  XIX — Continued.     Middlesex  County. 


Towns. 

Sex. 

i 

rt 

3 

03 
1-5 

>> 

u 

03 

P 

PR 

c3 

Ph 

< 

3 
3 

03 

a 
3 

P 

1-5 

1 
1 

"S 

p 

P 

03 

a 

<D 

+^ 

<x> 
OQ 

O 
— 

1 

o 

2 

1 
1 

4 

03 
S 
o 

2 
2 

4 

<x> 

.C 

E 

o 
03 

P 

T3 
03 

03 

CO 

o 

p 

6 

o 

Middletown -j 

Chatham  . . -j 

Cromwell ■] 

Middlefield            -j 
Portland  .     -j 

Males 

4 

Females  . 

8 

Males 

2 
1 

Females.   . 

1 

Males 

Males . 

Females 

2 

2 

2 

6 

2 

« 

2 

Westbrook -j 

Total 

Males.. 

Females . 

1 

1 

2 

2 

1 
1 

Tolland  County. 


Tolland -j 

Columbia . .  -j 

Males. .. 

2 

2 
4 

2 

Females 

Males 

2 
2 

?: 

Males 

2 

2 
2 

2 

Ellington -j 

Hebron -j 

Stafford j 

Vernon ■< 

Total  .    

Females 

Males  __ 

Females            . 

?, 

Males 

Females 

Males 

1 
1 

-- 

-- 

2 

3 
1 

4 

1 

3 

5 

Females 

1 

2 

?, 

2 

18 
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TABLE  XX.— PLURALITY  BIRTHS,    1892.     BY  COUNTIES. 
(Included  in  Tables  I.  II,  III,  IV.) 


COUNTIES. 

Sex. 

CS 

0 

a 
a 

>"5 

1 
Eh 

O    72 

P 
1-5 

3 
1-5 

a 

- 

a 

P. 

O) 
J3 
O 
« 

C 

10 
2 

12 

10 
8 

18 

2 
2 

4 

2 

6 

2 
2 

4 

1 

3 

4 

4(5 

S 

a 

> 
O 

2 
10 

12 

5 

5 

10 

2 

2 

5 

7 

12 

2 

2 

2 
2 

4 

4 

4 

46 

pi 
id 

3 

Oi 
a 
CD 

Q 

2 
2 

4 

4 
2 

6 

1 
3 

4 

14 

o 

Males 

4 
3 
1 

8 

9 
3 

12 

4 

2 

6 

4 
4 

8 

2    6 
4    2 

6    8 

2    4 

2    8 

4  12 
1     2 

3 
5 

8 

4 

2 

6 

2 
2 

6 
4 

10 

2 

2 

3 
3 

6 
34 

2 

2 

2 
2 

4 

3 
10 

16 

2 
2 

4 

9 

5 

14 
4 

4 

4 
4 

6 
6 

1 

1 

2 

1 
1 

2 

3 
1 

4 

40 

4 
2 

6 

9 

6 

14 

2 
2 

12 

3 

15 

2 

4 

6 

2 
2" 

45 

1 

5 

6 

2 

8 

10 
2 

2 

3 

7 

10 

3 
3 

6 
2 

• 

36 

38 

Hartford  _ 

Females 

?, 

S9 

Not  stated . 

1 

New  Haven 

Total 

Males 

2 

4 

78 

64 

50 

Total 

Males 

4 

0 

4 
6 

2 

4 

6 

4 

114 
17 

New  London 

Fairfield 

Windham 

Litchfield... 

Females 

Total 

Males 

Females 

Total 

3 

4 

1 
3 

4 

1 
1 

2 

2 

2 

22 

2 
4 

3 

1 

4 

1 

1 

2 

2 
2 

9 

2 
34 

17 

34 

44 
49 

93 

Males .   

Females 

9 

9 

Total 

Males. 

Females . 

4 

2 

4 

6 

1 
1 

2 

1 
1 

2 

32 

2 
2 

36 

18 

11 
H 

Total 

Males.   . 

24 
10 

Middlesex . .    ... 

Tolland 

Females.    

Total 

Males 

Females 

Total 

Grand  Total  ... 

12 

22 

12 
6 

18 

401 
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The  following  table  exhibits  the  rate  of  illegitimate  births  to 
every  1,000,  by  counties. 


Hartford  County,  10.7  to  1,000  births. 

New  Haven    "  9.5 

New  London  "  9. 1 

Fairfield           "  10.1 

Windham        "  7.1 

Litchfield        "  4.6 

Middlesex        "  11.8 

Tolland           "  22.6 

The  State,  9.9 


This  was  the  same  as  the  previous  year  for  the  whole  State, 
though  quite  differently  distributed  among  the  counties. 


Table  XXII.— Still-births,  1892. 
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Male 

Female 

449 
?9? 

Sex  not  stated    

Colored. 
Male           

9 

7 

Female 

1 

6 

Sex  not  stated. 

46 

56 

62 

71 

58 

69 

59 

76 

70 

64 

63 

74 

Grand  Total 

763 

The  total  number  of  still-births  registered  in  the  State  was  783, 
which  is  one  to  every  25.8  of  living  births. 

In  9  instances — all  white — the  sex  of  the  children  was  not 
registered;  of  the  remaining  754  there  were  456  males  and  298 
females,  of  which  7  males  and  6  females  were  colored. 

The  proportion  of  still-births  among  negroes  is  about  double 
what  it  is  among  whites.  Of  course  the  registration  of  still- 
births is  far  from  complete. 
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Table  XXIV. — Birth-rate  by  Counties  for  10  Years. 


Counties. 


Hartford 

New  Haven 

New  London  

Fairfield 

Windham 

Litchfield. 

Middlesex 

Tolland : 

State  of  Connecticut 


Year. 


1892 


23.9 
28.7 
21.9 
25.4 
23.6 
19.1 
20.0 
22.1 
24.7 


1891 


23.7 
28.6 
21.7 
25.8 
21.8 
20.2 
22.7 
21.8 
24.8 


1890 


21.8 
26.7 
20.4 
24.6 
21.9 
19.1 
20.1 
20.6 
23.3 


22.4 
27.7 
20.1 
23.0 
21.8 
18.8 
20.7 
22.1 
23.4 


1888  1887 


22.5 
263 
20.4 
22.0 
18.9 
16.3 
18.6 
18.3 
22.2 


22.8 
26.3 
19.9 
23.2 
20.6 
18.3 
20.1 
19.6 
22.8 


23  1 
25.6 

19.8 
21.9 
20.9 
17.1 
194 
18.5 
22.2 


1885 


24.3 
25.7 
20.4 
21.9 
21.3 
18.9 
20.4 
18.0 
22.6 


1884 


23.6 
27.2 
21.2 
20.9 


1883 

26.8 
31.7 
21.6 
24.9 


20  3   26.1 


18.9 
21.5 
20.2 
23.5 


20.1 
19.3 
19.4 
25.4 
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MAEEIAGES. 


There  were  6,596  marriages  registered  daring  the  year  1892, 
being  102  more  than  in  1891. 

This  is  one  marriage  to  every  1 20  of  the  living  population,  or 
a  marriage  rate  of  8.2  per  1000,  or  16.4  persons  to  a  1000. 


Table  XXV.— MARRIAGES. 
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id 

7 

CI 

o 

CM 

1 
ITS 

o 

CO 

1 

o 

CN 

o 

I 

o 
co 

o 

1 
o 

o 
co 
1 
o 

© 

1 

o 

CO 

o 

00 

1 

o 

4 

o 

05 
1 
O 
00 

O  T3 
P     CO 
CO    « 

< 

EH 

First  Marriage 

Second     "         

1 

1,005 
9 

4,337 

177 

2 

1 

493 

264 

4 

65 

129 

12 

38 
9 

12 
26 

7 

1 

5,914 
647 

Third       "         
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Total,  1892 
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No.  not  stated  _. 
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73 
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Total,   1892 
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115 
147 
101 
115 
108 
108 
106 
92 

4,594 
4,525 
4,240 
3,865 
4,129 
3,979 
3,764 
3,508 
3.054 

1,270 
1,257 
1,252 
1,175 
1.142 
1,090 
1,059 

945 
1,355 

976 

6,596 

1891.   

6,494 

1890 

6,284 

1889 

5,744 

1888 

5.969 

1887 

5,788 

1886   

5,512 

1885 

5,091 

1884 

5,394 

1883 

89  3.-604 

5,440 
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The  number  of  persons  who  were  married  in  each  County  in 
1892,  were  to  every  1,000  of  the  population  as  follows  : 

Hartford  County,  18.5  New  Haven  County,  17.6 

New  London  County,   16.2  Fairfield  County,  14.5 

Windham  County,         17.3  Litchfield  County,  13.9 

Middlesex  County,         13.2  Tolland  County,  J7.« 

It  will  be  observed  that  Hartford  County  shows  the  highest 
marriage  rate,  and  Middlesex  the  lowest. 

The  number  of  persons  who  were  married  in  1891  in  each 
county  were  to  every  1,000  of  the  population  as  follows  : 

Hartford  County,  17.9  ;  New  Haven  County,  18.1  ;  New  Lon- 
don County,  17.2  ;  Fan-field  County,  16.9  ;  Windham  County 
16.9  ;  Litchfield  County,  13.3  ;  Middlesex  County,  15.5  ;  and 
Tolland  County,  17.7. 

First  Marriages  and  Re-marriages. — The  marriages  of  bache- 
lors and  spinsters  constituted  87.6  per  cent,  of  the  total  ;  those 
of  widowers  and  widows  12.3  per  cent.  Of  every  100  men  mar- 
ried in  the  year  14  were  widowers  ;  and  of  every  100  women 
married  10  were  widows,  89  per  cent,  were  spinsters. 

Of  the  males  married  in  the  year  1.8  per  cent,  were  boys  under 
20  years  old. 

Of  the  females  under  20  there  were  15.3  per  cent,  and  of  these 
9  were  already  widows. 

Table  XXV  exhibits  more  in  detail  the  foregoing  facts. 
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Table  XXVII.— Divorces  Granted  in  the  State  op  Connecticut  by 
the  Superior  Court  during:  1892. 


CAUSES. 

• 

—   — 
£  o 

a 

13 
36 
15 
10 
2 

>  -fe5 

as   a 

x;  3 
o 

a> 
53 

28 
56 
30 
14 

a 

O    5 
•J    6 

7 
26 
9 
7 
8 
1 

t3  a 

■®  o 

_!-.    — ' 

'S 

26 
55 
27 
17 
2 
2 

it 

2 
10 
8 
5 
1 

«  § 

£  o 
o  v— 

6 
13 

8 
7 

1 

1 

3 

3  ° 
"o 

es 
+=> 
o 
Eh 

Adultery - 

Desertion 

Intemperance 

Cruelty 

Intemperance  and  cruelty 

82 

10 
3 
5 
1 

13 
5 
4 
1 

219 
105 

69 

15 

4 

Cruelty  and  desertion 

1 

Cruelty  and  adultery 

Desertion  and  adultery 

1 

1 

Intemperance  and  adultery 

1 

1 

1 
2 

1 

Imbecility 

9, 

Fraudulent  contract 

1 

27 

37 

19 

23 

1 

76 

128 

59 

132 

Total _ 

501 

Table  XXVIII.— Table  of  Divorces  for  Past  10  Years. 


Totals. 

COUNTIES. 

00 

C5 
CO 

o 
o> 
oo 

76 
166 

54 
94 
39 
23 
9 
16 
477 

CT5 

oo 

00 

93 

160 

62 

146 

21 

29 

12 

23 

536 

00 

oo 

oo 

oo 

00 

-o 
oo 

00 

80 
103 
43 
63 
38 
24 
12 
24 
387 

oo 
oo 

75 
106 
28 
94 
27 
22 
12 
19 
383 

■<* 
oo 
oo 

74 
71 
44 

84 
22 
18 
22 
25 

oo 
oo 

Hartford 

76 

128 

59 

132 

27 

37 

19 

23 

501 

104 
122 
43 
98 
24 
43 
22 
19 
475 

81 
136 
61 
65 
17 
33 
16 
21 
~430 

69 
107 
45 
71 
33 
22 
12 
28 
387 

77 

New  Haven 

New  London 

Fairfield.   

119 

47 

101 

Windham 

Litchfield  ..   

Middlesex 

Tolland   

30 
25 
34 

18 

Total 

360 

451 

180 
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Table  XXIX.  —  Showing  the  Number   of  Divorced  Persons  who 
have  Re-married  in  1892.     By  Counties. 


Counties. 

Women. 

Men. 

Hartford 

New  Haven 

New  London 

Fairfield 

Windham     ..          

38 
41 
25 
16 

6 
14 

4 
13 

21 
50 
17 
28 
12 
15 

6 

During  the  year  1892  there  were 
501  divorces  granted,  or  1,002 
individuals  divorced,  and  dur- 
ing the  year  there  were  308 
divorced   persons    who   were 
married  again. 

Litchfield 

Middlesex 

Tolland 

Total 

157 

151 

Table  XXX. — Showing  the   Number   of  Widows  and  Widowers 
who  have  Re-married  in  1892.    By  Counties. 


Counties. 


Widows. 


Widowers. 


Hartford 

New  Haven  . 
New  London 

Fairfield 

Windham 

Litchfield 

Middlesex 

Tolland 


Total 


127 
169 
51 
90 
25 
25 
16 
17 


520 


183 
229 
73 
136 
58 
45 
21 
33 


778 


Widowers  re-marry  much  more 
frequently  than  widows.  But 
among  divorced  persons  the 
womeu  and  men  re-married 
about  equally  last  year. 
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DEATHS. 


The  registered  mortality  in  1892,  exclusive  of  still  births, 
numbered  15,170,  which  was  785  more  than  in  the  preceding 
year.  Upon  the  estimated  population  of  797,450  the  death  rate 
was  19.  per  1,000  living  population. 

The  deaths  of  males  on  record  numbered  7,859,  of  females, 
7,301  ;  of  10  decedents  the  sex  is  not  recorded. 

The  greatest  mortality  was  registered  in  January  and  reached 
1,986.  This  was  caused  by  a  return  of  the  epidemic  La  Grippe, 
and  a  very  large  mortality  from  acute  diseases  of  the  lungs. 

The  smallest  mortality  was  in  June,  amounting  to  929. 

The  annual  rates  represented  by  the  deaths  registered  in  each 
quarter  were  as  follows  : 

Total  deaths. 

First  quarter,  23.1  per  1,000  of  living  population.  4,616 

Second     "        16.3         "  "  3,264 

Third       "        20.3  "  "  4,049 

Fourth     "         16.2  "  "  3,241 


The  annual  death  rate  wasc19,  15,170 

As  compared  with  the  preceding  year,  the  greatest  differences 
are  found  in  the  first  and  fourth  quarters. 

CAUSES  OF  DEATH. 

The  number  of  deaths  registered  of  which  no  cause  was  given 
in  1892  was  56  out  of  a  total  of  15,170,  being  0.36  of  total  mor- 
tality. In  the  early  part  of  the  registration  of  mortality  the 
omissions  for  several  years  numbered  annually  five  or  six  hun- 
dred. The  more  complete  assignment  of  causes  of  late  years,  is 
evidence  of  greater  attention  to  accurate  registration  on  the  part 
of  both  physicians  and  registrars. 

The  following  table  shows  the  steady  improvement  in  this 
regard : 


182  STATE    BOAKD   OF   HEALTH. 

DEATHS  FROM  UNKNOWN   OR    UNSPECIFIED  CAUSES   OF 
DEATH  AND  PERCENTAGES,    1878-1892  (15  YEARS.) 


Tear. 

Total. 

Deaths  from 
causes  not  stated. 

Percentage  of 
total  mortality, 

1878 

9,352 

624 

6.6 

1879 

9,394 

545 

5.8 

1880 

10,408 

536 

5.1 

1881 

10,907 

502 

4.6 

1882          * 

11,662 

390 

3.3 

1883 

11,926 

369 

3.1 

1884 

11,351 

377 

3.4 

1885 

12,033 

437 

3.6 

1886 

11,616 

305 

2.6 

1887 

12,385 

215 

1.7 

1888 

12,980 

99 

.8 

1889 

12,529 

71 

.5 

1890 

13,665 

33 

.2 

1891 

14,385 

38 

.2 

1892 

15,170 

56 

.3 

There  is  also  a  marked  improvement  in  the  omission  of  indefi- 
nite and  unmeaning  terms  like  exhaustion,  dropsy,  heart  failure, 
debility,  etc. 

CAUSES   OF    DEATH  'CONSIDERED   BY    CLASSES. 
Class  I. — Zymotic  Diseases. 

The  deaths  from  Zymotic  diseases  registered  in  1892  amounted 
to  3,451  or  22.7  per  cent,  of  the  whole  mortality,  the  deaths  from 
this  class  of  diseases  were  350  more  than  in  the  year  before. 

From  the  causes  of  death  as  registered  under  the  different 
classes,  the  percentage  of  each  was  as  follows  : 

Percentage  of 
Deaths.  Total  Mortality. 

From  the  Zymotic 3,451  22.74 

"      Parasitic 5  .03 

"      Dietetic 78  .51 

"      Constitutional 2,280  15.02 

"      Developmental 958  6.31 

"      Local 6,867  45.26 

"      Violent 687  4.52 

"      Unclassified  or  not  stated 844  5.56 


15,170  100.00 
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The  following  table  gives  the  percentage  by   classes  for   15 
years,  1878-1892  : 


Tears. 

Zymotic. 

Parasitic. 

Dietetic. 

Constitu- 
tional. 

Develop- 
mental. 

Local. 

Violence. 

1878 

22.61 

.37 

20.39 

10.72 

31.83 

4.50 

1879 

18.72 

.41 

19.49 

11.52 

37.34 

4.34 

1880 

22.82 

.06 

.45 

19.12 

10.36 

37.85 

3.95 

1881 

23.03 

.57 

20.27 

11.79 

36.03 

3.53 

1882 

24.70 

.02 

.48 

18.92 

1 1  A'A 

36.76 

4.25 

1883 

23.69 

.02 

.38 

18.43 

11.78 

35.47 

4.20 

1884 

21.27 

.02 

.41 

19.43 

12.73 

35.69 

3.72 

1885 

19.36 

.01 

.41 

18.40 

12.34 

38.71 

4.11 

1886 

19.31 

.01 

.55 

11.80 

12.69 

37.80 

4  10 

1887 

21.40 

.01 

.38 

17.45 

7.99 

40.45 

4.24 

1888 

21.40 

.09 

.34 

17.73 

7.25 

42.55 

4.25 

1889 

20.7 

.01 

.45 

17.72 

7.98 

41.44 

4.63 

1890 

19.45 



.54 

17.38 

6.56 

46.22 

4.09 

1891 

21.55 

.01 

.59 

16.57 

6.81 

44.42 

4.51 

1892 

22.74 

.03 

.51 

15.02 

6.31 

45.26 

4.52 

A  brief  reference  to  some  of  the  special  diseases  of  the  zymotic 
class  may  be  of  interest  : 

Small  Pox. — There  were  four  deaths  from  small  pox  during 
the  year,  and  22  cases  which  were  not  fatal. 


An  Epidemic  of  Small  Pox. 

Small-pox  invaded  Connecticut  in  the  county  of  New  Haven  and 
vicinity  about  the  same  time  at  several  different  points. 

The  first  discovery  of  its  presence  was  in  the  New  Haven  hospital. 

On  the  1st  day  of  November,  two  patients  were  admitted  to  the  hos- 
pital ;  one  was  an  employee  on  the  line  of  steamboats  running  between 
New  Haven  and  New  York.  The  other  had  been  sent  from  the  neigh- 
boring town  of  Derby  for  treatment.  Each  had  a  scattering  eruption 
upon  the  face  and  some  other  parts  of  the  body.  Neither  gave  any  his- 
tory of  fever,  headache  or  backache,  and  the  true  character  of  the 
disease  was  not  recognized  until  the  eruption  was  sufficiently  devel- 
oped to  be  distinctly  characteristic.  In  the  meantime  free  intercourse 
with  the  other  inmates  of  the  hospital  had  been  allowed  and  the  full 
extent  of  the  exposure  could  not  be  definitely  determined. 
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The  health  officer  of  New  Haven  was  notified,  who  at  once  ordered 
the  whole  institution  to  be  under  rigid  quarantine  restrictions,  and  all 
personal  intercourse  with  the  world  outside  the  hospital  grounds  was 
prohibited.  Although  most  of  the  patients  in  the  hospital  had  been 
previously  vaccinated,  a  general  vaccination  and  revaccination  was 
practiced  as  soon  as  sufficient  virus  could  be  obtained.  But  unfortu- 
nately it  was  too  long  after  exposure  to  be  protective  in  all  cases,  and 
eleven  cases  of  varioloid  broke  out  from  this  direct  exposure  between 
the  12th  and  20th  of  November,  of  whom  one  died — a  little  colored  girl 
—far  advanced  in  tuberculosis.  Some  of  these  cases  were  so  irregular, 
the  prodromal  symptoms  so  mild,  and  the  eruption  so  slight,  that  the 
diagnosis  was  difficult,  and  under  other  circumstances  would  have  been 
entirely  overlooked. 

As  fast  as  the  cases  presented  they  were  removed  to  the  isolation 
hospital  provided  by  the  town,  and  there  was  no  communication  of  the 
disease  to  the  citizens  of  New  Haven  until  December  8,  when  a  colored 
servant  in  the  family  of  a  physician  attending  the  cases  at  the  isolation 
hospital  sickened  with  it.  She  had  obstinately  refused  to  be  vaccinated, 
and  was  discharged  from  the  service  of  the  doctor's  family  some  time 
before  she  was  taken  sick. 

The  case  admitted  from  the  town  of  Derby,  had,  it  is  believed,  already 
communicated  the  disease  to  six  others  with  whom  he  had  been  socially 
intimate,  one  of  whom  suffered  so  little  personal  inconvenience  that  he 
continued  at  his  daily  work.  Another  was  supposed  to  have  given  the 
infection  to  a  young  woman  whom  he  escorted  to  a  dancing  party.  The 
whole  result  of  the  Derby  case  thus  far  is  twelve  cases,  to  wit  :  Nine  in 
Derby,  two  in  Ansonia,  and  one  in  Shelton,  the  latter  places  lie  adjoin- 
ing Derby.  Of  these,  two  died.  The  last  case  reported  from  Ansonia 
was  taken  December  12. 

In  the  latter  part  of  November,  small-pox  appeared  in  the  person  of 
a  twoyear-old  child,  in  the  town  of  Bethel,  about  25  miles  west  of 
Derby.  In  this  case  the  father  of  the  child  was  taken  sick  in  New 
York  City,  and  treated  for  chicken  pox.  His  mother  went  to  see  him 
and  brought  her  grand-child  to  her  home  in  Bethel.  In  a  few  days  the 
New  York  physician  discovered  his  error,  and  the  supposed  chicken 
pox  case  was  removed  to  the  small  pox  department  of  Riverside  hos- 
pital. The  health  department  of  New  York,  knowing  the  child  had 
gone  home  with  its  grandmother,  notified  the  health  board  of  Danbury, 
adjoining  Bethel,  of  the  condition  of  the  father.  The  health  board  of 
Danbury  found  the  child  in  Bethel  and  vaccinated  it  but  did  not  notify 
the  health  board  of  Bethel.  Consequently  no  further  attention  was 
given  to  the  matter  until  the  Bethel  board  incidentally  heard  of  it  o?i 
the  23d  of  November  after  the  eruption  had  appeared.  Quarantine  re- 
strictions were  immediately  ordered  and  a  general  vaccination  practiced 
on  all  who  had  been  exposed,  and  upon  all  school  children. 

These  cases  illustrate,  a  fact  which  the  Bulletin  has  before  alluded  to, 
viz:  That  the  very  rarity  of  variola  and  varioloid,  is  a  source  of  danger. 
There  are  now  many  physicians  of  large  experience  in  general  practice 
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who  have  never  seen  a  case  of  small  pox.  The  varioloid  cases  in  par- 
ticular which  are  now  altogether  most  frequent,  are  quite  often  with- 
out conspicuous  symptoms,  sometimes  with  an  ill-developed  eruption, 
which  does  not  run  its  full  course,  and  which  may  be  so  slight  as  to 
escape  attention  unless  specially  looked  for.  I  have  seen  patients  with 
less  than  half  a  dozen  pustules  on  their  whole  persons. 

Such  cases  might  start  an  alarming  epidemic  in  an  unprotected  com- 
munity before  they  were  recognized  as  varioloid,  and  possibly  without 
having  been  recognized  at  all.  In  all  the  recent  outbreaks  in  Connec- 
ticut the  infection  has  first  been  spread  by  persons  supposed  to  have 
some  other  eruptive  disease. 

Measles. — This  disease  caused  49  deaths  against  115  in  the  pre- 
vious year.  There  were  fatal  cases  in  every  county  in  the  State 
except  New  London.  In  three  different  towns  in  Hartford 
County  with  4  deaths.  In  five  towns  in  New  Haven  County 
with  16  deaths.  In  three  towns  in  Fairfield  County  with  10 
deaths.  In  three  towns  in  Windham  County  with  6  deaths. 
In  four  towns  in  Litchfield  County  with  5  deaths.  In  three 
towns  in  Middlesex  County  with  6  deaths,  and  2  deaths  in  Tol- 
land County. 

Scarlet  Fever  was  fatal  in  280  instances  during  the  year,  which 
was  131  more  than  in  the  year  before.  The  disease  occurred  in 
every  county  in  the  State.  The  highest  fatality  was  in  New 
Haven  44,  Hai'tford  31,  Stamford  29,  of  which,  in  proportion  to 
the  population,  Stamford  gave  much  the  largest  death-rate,  being 
1.7  per  thousand  of  living  people. 

The  fatal  prevalence  of  scarlet  fever  in  the  counties  was  as 
follows  : 

Hartford  County,  62  deaths  in   11  towns. 
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Diphtheria  and  Croup  are  considered  together  because  if  they 
are  distinct  diseases,  the  diagnosis  cannot  be  made  clinically. 


New  Haven 

u 

93 

New  London 

u 

31 

Fairfield 

a 

75 

Windham 

a 

6 

Litchfield 

et 

5 

Middlesex 

a 

6 

Tolland 

a 

2 

State, 

280 

186 


STATE   BOARD    OF   HEALTH. 


There  were  attributed  to  these  diseases  542  deaths  in  1892 
against  560  in  1891  and  557  in  1890. 

It  is  now  believed  that  the  diphtheria-producing  germ  has 
been  isolated  and  identified.  It  is  capable  of  being  propagated 
outside  the  human  body,  in  favorable  conditions.  It  has  an  en- 
during vitality  and  may  continue  in  an  infected  place  for  a  long 
period,  and  may  be  carried  in  infected  things  for  long  distances. 

These  facts  should  emphasize  the  importance  of  the  entire  and 
complete  disinfection  of  every  person  and  everything  that  maj" 
have  been  in  the  presence  of  a  diphtheretic  patient. 

The  mortality  from  these  diseases  has  occurred  in  counties  as 
follows  : 


Hartford  County,  161  deaths  in  16  towns. 
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The  death-rate  from  these  diseases  in  the  whole  State  was  0*75 
per  1,(100  of  living  population,  as  against  0.6  in  the  previous  year. 

Whooping- Cough  killed  64  in  1892  as  against  a  death  list  of  79 
in  1891.  This  is  not  quite  as  many  as  the  average  for  the  past 
10  years,  which  was  85.6.  The  disease  was  not  limited  to  any 
special  localities,  but  found  victims  in  every  county  except 
Windham,  in  the  State. 

Typhoid  Fever  was  fatal  in  309  instances  during  the  year, 
which  were  8  more  than  in  the  year  before. 
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DEATHS    FROM   TYPHOID    FEVER   BY   COUNTIES, 
FOR  38  YEARS— 1855-1892. 
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MORTALITY  FROM  PROMINENT  ZYMOTIC  DISEASES— 10  YEARS. 


Diseases. 
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The  deaths  from  the  above  9  principal  zymotic  diseases  regis- 
tered in  1892  form  15.3  per  cent,  of  the  deaths  from  all  causes, 
and  are  equal  to  29.1  deaths  in  every  10,000  of  the  population. 

Class  II. — Pakasitic  Diseases. 

Although  the  diseases  of  this  class  are  seldom  fatal,  they  are 
by  no  means  insignificant  and  often  are  the  occasion  of  much 
suffering.  Only  5  fatal  events  were  attributed  to  them  during 
the  year. 

i 
Class  III. — Dietetic  Diseases. 

There  were  78  deaths  registered  in  this  class,  all  but  four  of 
which  were  certified  to  be  due  to  the  excessive  use  of  alcoholic 
stimulants. 


Class  IV. — Constitutional  Diseases. 

The  deaths  registered  in  this  class  as  resulting  from  diseases 
termed  constitutional  numbered  2,280,  that  is,  15  per  cent,  of  the 
deaths  from  all  causes,  and  104  less  than  were  reported  in  this 
class  last  year. 

Consumption  and  the  other  tubercular  diseases  constituted 
1,646  of  the  whole  class. 
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In  the  light  of  recent  discoveries,  tubercular  diseases  are  truly- 
infectious  and  would  be  more  properly  included  among  the 
zymotic  class,  but  are  for  the  present  retained  in  Class  IV,  in 
accordance  with  long  usage. 

Class  V. — Developmental  Diseases. 

In  this  class  were  registered  958. 

Of  these  643  were  ascribed  to  old  age,  252  to  premature  birth, 
11  to  Cyanosis,  20  to  congenital  malformations,  and  32  to  other 
causes. 

Still-births  are  not  included  in  this  class  but  are  enumerated 
separately.     See  Table  XXII. 

Still-births  are  not  enumerated  as  deaths  in  any  part  of  this 
report. 

Class  VI. — Local  Diseases. 

The  deaths  in  this  class  always  exceed  those  of  any  other. 
The  registered  number  in  1892  was  6,867,  or  about  45  per  cent, 
of  the  total  mortality  for  the  year.  This  class  of  diseases  is 
subdivided  into  orders,  according  to  the  different  portions  of  the 
body  in  which  the  diseases  are  located. 

Diseases  of  Nervous  System,  were  registered  as  fatal  in  1,884 
instances,  of  which  607  were  by  apoplexy  ;  307  by  inflammation 
of  the  brain  or  its  membranes  ;  329  by  "convulsions,"  a  term  of 
very  indefinite  meaning  ;  63  by  softening  of  the  brain  ;  60  by 
insanity  ;  and  518  by  the  various  other  disorders  of  the  nervous 
system. 

Diseases  of  Circulatory  System  caused  1,125  deaths,  of  which 
901  were  recorded  as  from  the  various  diseases  of  the  heart, 
which  is  a  little  more  than  5.8  per  cent,  of  the  total  mortality  in 
the  State. 

Diseases  of  the  Respiratory  System  were  the  cause  of  death  in 
2,217  cases.  Of  these  1,493  were  credited  to  pneumonia,  546  to 
bronchitis,  and  38  to  pleurisy. 

Diseases  of  Digestive  System. — This  group  contributed  849  to 
the  total  mortality  of  the  year.  They  include  139  from  enteritis, 
163  from  non-puerperal  peritonitis,  175  from  various  diseases  of 
the  liver,  155  from  diseases  of  stomach,  etc. 

Diseases  of  the  Urinary  System  occasioned  610  deaths,  of 
which  Bright's  disease  and  nephritis  are  recorded  against  482  and 
29  were  ascribed  to  uraemia. 
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The  remaining  deaths  from  "  Local  Diseases  "  comprise  6  deaths 
from  diseases  of  the  eye,  ear  and  nose,  Organs  of  Special  Sense  • 
13  of  the  Lymphatic  System  ;  of  the  Reproductive  System  41  ; 
of  diseases  and  accidents  incident  to  Parturition,  90  ;  of  the 
Locomotory  System,  14  ;  and  of  the  Integumentary  System,  18. 

MORTALITY  FROM  PRINCIPAL  LOCAL  DISEASES— 10  YEARS. 
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Class   VII. — Violence. 

The  number  of  deaths  caused  by  violence  or  negligence  during 
the  year  as  registered,  was  687,  or  38  more  than  in  the  year 
before  ;  which  is  almost  5  per  cent,  of  the  total  mortality  of  the 
year. 

Accident  and  negligence  caused  587  ;  homicide  and  suicide 
caused  98  ;  injuries  on  railroads  resulted  fatally  in  154  cases  ; 
109  were  accidentally  drowned. 

Of  the  suicides  17  chose  drowning  and  24  hanging  as  a  means 
of  exit  from  life.     The  remaining  52  selected  various  modes. 

Class  VIII.— Unclassified. 

This  class  is  an  enumeration  of  the  deaths  in  which  no  cause  is 
stated,  or  if  stated  it  is  in  terms  so  general  as  to  prevent  proper 
classification.  There  were  S44  in  the  list,  in  56  of  which  no 
cause  of  death  was  given.  The  remaining  788  were  described  as 
due  to  "Tumors,"  "Debility,"  "Heart  Failure,"  and  like  terms, 
which  were  not  creditable  to  the  physicians  who  rendered  the 
certificates. 
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Statement  of  Births  for  the  Ten  Years  ending  December  31,  1892. 


COUNTIES. 

Sex. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

Total 

1  oi- 
lO  yrs. 

Hartford  .... 

Male 

Female  ... 
Not  stated 

1,700 

1,531 

31 

1,680 
1,503 

27 

1,744 

1.544 

25 

1,623 

1,615 

35 

1,646 

1,549 

46 

1,663 

1,592 

36 

1,743 

1,466 

22 

1,691 

1,508 
19 

1,832 

1,646 

13 

1,937 

1,774 
25 

17,259 

15,728 
279 

New  Haven.. 

Total.... 

Male 

Female  ... 
Not  stated 

3,262 

2,594 

2,333 

55 

3,210 

2,660 

2,367 

39 

3,313 

2.509 

2,243 

20 

3,273 

2,631 

2,298 
17 

3,241 

2,665 

2,521 

21 

3,291 

2,911 

2,602 
28 

3,231 

2,901 

2,758 

19 

3,218 

2,762 

2,781 

43 

3,491 

3,105 

2,849 
42 

3,736 

3,262 

3,114 

41 

33,266 

28,000 

25.866 

324 

New  London . 

Total.... 

Male 

Female  ... 
Not  stated 

4,982 

839 
761 

8 

5,066 

808 

793 

17 

4,772 

784 

754 

19 

4,946 

785 
804 
15 

5,207 

826 
790 
16 

5,541 

840 

809 

6 

5,668 

778 

749 

8 

5,585 

811 

753 

3 

5,996 

872 

792 

4 

6,417 

908 

837 

4 

54,190 

8,251 

7,822 

100 

Fairfield 

Total .... 

Male 

Female  ... 
Not  stated 

1,608 

1,426 

1,324 

38 

1,618 

1,314 

1,302 

41 

1,557 

1,382 

1,357 

46 

1,604 

1,545 

1,456 

39 

1,632 

1,737 

1,497 

50 

1,655 

1,729 

1,564 

43 

1,535 

1,766 

1,610 

16 

1,567 

1,871 
1,794 

27 

1,668 

1,954 

1,902 

29 

1,749 

2,106 

2,076 

36 

16,173 

17,830 

15,883 

365 

Windham 

Total.... 

Male _ 

Female  ... 
Not  stated 

2,788 

550 
459 

7 

2,658 

516 

433 

11 

2,785 

494 

474 

9 

3,040 

483 

465 

9 

3,284 

482 

481 

5 

3,336 

460 

429 

11 

3,392 

503 

468 

11 

3,692 

512 

468 

10 

3,885 

503 

480 

5 

4,218 

567 

550 

6 

34,075 

5,070 

4,707 
84 

Litchfield.... 

Total-.-. 

Male _ 

Female  ... 
Not  stated 

1,016 

563 
472 
14 

960 

535 

499 

8 

977 

507 

433 

11 

957 

417 
518 

4 

968 

525 
465 

8 

900 

467 

442 

5 

982 

534 
462 

7 

990 

545 

474 

7 

988 

537 
536 
10 

1,123 

558 
520 

7 

9,861 

5,288 
4,691 

81 

Middlesex 

Total  — 

Male 

Female  ... 
Not  stated 

1,049 

375 

310 

3 

1,012 

416 

329 

4 

951 

359 

340 
10 

939 

365 

339 

3 

998 

385 

358 

4 

914 

378 

351 

3 

1,003 

400 

396 

4 

1,026 

404 
393 

1,083 

446 
451 

2 

1,085 

446 
399 

2 

10,060 

3,974 

3,666 

35 

Tolland 

Total...  . 

Male 

Female  ... 
Not  stated 

688 

243 

214 

6 

749 

238 
235 

12 

709 

221 

206 

5 

707 

252 

213 

3 

747 

260 

241 

5 

732 

264 
237 

8 

800 

294 
254 

7 

797 

281 
238 

899 

307 

240 

1 

847 

325 

248 
2 

7,675 

2,685 

2,326 

49 

Total  for  the 
State 

Total...  . 

Male 

Female  ... 
Not  stated 

463 

8,290 

7,404 

162 

485 

8,167 

7,432 

155 

432 

8,000 

7,351 

145 

648 

8,201 

7,608 

125 

506 

8,526 

7,902 

155 

509 

8,712 

8,026 

140 

555 

8,919 

8,163 

94 

519 

8,877 

8,409 

108 

548 

9,556 

8,896 

106 

575 

10,109 

9,518 

123 

5,060 

87,357 

80,709 

1,317 

Grand  Total. 

15,856 

15,758 

15,496 

15,934 

16,583 

16,878 

17,176 

17,394 

18,558 

ly,75C 

169,383 
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Statement  of  Deaths  for  the  Ten  Years  ending  December  31,  1892. 


COUNTIES. 

Sex. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890.  |  1891. 

1892. 

Total 

for 

10  yrs. 

Hartford 

Male 

Female  ... 
Not  stated 

1,422 

1,264 

20 

1,193 
1,178 

8 

1,394 
1,246 

17 

1,338 

1,161 

10 

1,269 

1,135 

1 

1,382 
1,312 

2 

1,310 

1,245 

2 

1,411    1,490 
1,335    1,445 
1 

1,632 

1,482 

1 

13,630 

12,793 

62 

New  Haven.. 

Total— 

Male 

Female  ... 
Not  stated 

2,706    2,378 

1,602    1,622 

l,608i   1,521 
27:        18 

3,557 

1.666 

1,531 

16 

3,409 

1,742 

1,587 
2 

2,395 

1,850 

1,728 

4 

2,696 

1,869 

1,712 

3 

2,557    2,746    2,936 

1,769 '   2,053    2,107 
1,607     1,894,   1,943 

7;          l!     .... 

3,105 

2,190 

2,009 

2 

36,485 

18,470 

17,130 

80 

NewLondon. 

Total.... 

Male 

Female 

Not  stated 

3,337 

712 
698 
11 

3,161 

686 

700 
14 

3,303 

682 

661 

10 

3,331 

623 

653 

3 

3,582 

670 

652 

13 

3,584 

638 

665 

3 

3,383 

644 

609 

2 

3,948    4,050 

'  753:      713 
691       684 

4,201 

755 

725 

1 

35,680 

6,876 
6,738 

57 

Fairfield 

Total- 
Male  

Female  ... 
Not  stated 

1,421    1,400 

991    1,050 

1,003       935 

29        34 

1,353 

1,348 

1,198 

19 

1,279 

1,155 

1,067 
8 

1,335 

1,311 

1,197 

4 

1,306 

1.364 
1,271 

1 

1,255 

1,354 

1,338 
1 

1,444    1,397 

1,356    1,566 

1.268    1,393 

2          3 

1,481 

1,642 

1,444 

3 

13,671 

13,937 

13,004 

94 

Windham 

Total 

Male 

Female  ..- 
Not  stated 

2,033    2,009 

348      313 
329       346 

.     8|         7 

3,465 

357 

331 

9 

2,330 

350 

380 
5 

2,412 

364 

403 
39 

2,636 

353 

404 
4 

2,583 

401 

439 

2 

3,626 

409 
434 

2,962 

438 
408 

3,089 

433 

456 

1 

34,135 

3,766 
3,930 

75 

Litchfield.... 

Total— 

Male 

Female  .  . 
Not  stated 

685       666 

393       373 

378       374 
6          6 

697 

369 

358 
6 

7a5 

330 
330 

806 

381 
384 

761 

446 

412 

1 

842 

398 

371 

5 

843 

426 

433 
3 

846 

438 

450 

4 

890 

501 

499 

1 

7,771 

4,055 

3,989 

33 

Middlesex 

Total— 

Male 

Female  ... 
Not  stated 

777       7c3 

389      337 
383       331 

1      .... 

733 

340 
338 

2 

660 

321 

331 
4 

765 

356 

347 
1 

859 

378 
393 

774 

348 

369 

4 

862 

413 

391 

1 

892 

430 
394 

1,001 

459 

453 

1 

8,076 

3,771 

3,731 

14 

Tolland 

Total- 
Male  

Female 

Not  stated 

773       668 

151       143 

168,      168 
2          5 

680 

189 
156 

656 

163 
153 

704'      772 

212       187 

173       178 

1          1 

721 

237 

174 

3 

805 

195 

196 

834 

252 

225 
1 

913 

257 
233 

7,516 

1,986 

1,834 

13 

Total  for  the 
State 

Total.... 

Male 

Female  ... 
Not  stated 

321 '      316 

6,008    5.716 

5,831    5,553 

104^        82 

345 

6,145 

5,809 
79 

316 

5,922 

5,662 

32 

386       366 

6,313    6,617 

6,009    6,348 

63         15 

414 

6.461 

6,042 

26 

391 

7,016 

6,643 
7 

478 

7,434 

6,942 

9 

490 

7,859 

7,301 

10 

3,833 

65,491 

62,139 

427 

Grand  Total. 

11,943 

11,351 

12,033 

11,616 

12,385 

12,9S() 

12,539 

13,655 

14,385 

15,170 

128.057 
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CORRECTIONS. 

Page  11.  From  third  line  of  middle  paragraph  on  Free  Nitrogen, 
expunge  the  words  "  and  mustard." 

Page  26,  third  line  of  table  ;  change  "Reed  Co.,  Brooklyn,  N.  Y."  to 
"  Read  Co.,  New  York  City." 

Page  38,  after  No.  3907,  insert  "Clark's  Cove  Bay  State  Fertilizer 
G.G."  Change  the  guaranteed  nitrogen  of  this  brand  from  2.3  to  1.85 
per  cent. 

Page  38.  No.  3952.  Change  the  guaranteed  nitrogen  of  Quinnipiac 
Ammoniated  Dissolved  Bone  from  2.0  to  1. 65  per  cent. 

Page  39.  No.  39T8.  Change  the  guaranteed  nitrogen  of  Quinni- 
piac Pine  Island  Phosphate  from  2.5  to  2.06  per  cent. 

Page  50.     No.  3909.     For  Bradley's  read  Bowker's. 

Page  147,  third  line  of  the  title,  for  "  Seperator,"  read  Separator. 
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Notice  as  to  Bulletins. 

The  Bulletins  of  this  Station,  usually  issued  quarterly  or 
oftener,  are  mailed  free  to  citizens  of  Connecticut  who  apply  for 
them,  and  to  others,  as  far  as  the  limited  editions  permit. 

Applications  should  be  renewed  annually  before  January  1st. 

The  matter  of  all  the  Bulletins  of  this  Station,  in  so  far  as  it 
is  new  or  of  permanent  value,  will  be  made  part  of  the  Annual 
Report  of  the  Director. 

Bulletins  earlier  than  No.  71  and  Nos.  83,  92,  93,  100,  101, 
and  109  are  exhausted  and  cannot  be  supplied. 


Notice  as  to  Supply  op  Station  Reports. 

The  Station  has  no  supply  of  its  Annual  Reports  for  the  years 
1877,  1878,  1879,  1880,  1881,  1882,  1883,  1884,  1887,  and  1891. 

The  Annual  Report  of  this  Station,  printed  at  State  expense,  is 
by  law  limited  to  an  edition  of  12,000  copies,  of  which  5,000 
copies  are  bound  with  the  Annual  Report  of  the  Connecticut 
State  Board  of  Agriculture,  and  distributed  by  the  Secretary  of 
the  Board,  T.  S.  Gold,  West  Cornwall,  Conn. 

After  exchanging  with  other  Experiment  Stations  and  Agricul- 
tural Journals,  the  Reports  remaining  at  the  disposal  of  the  Sta- 
tion will  be  sent  to  citizens  of  Connecticut  who  shall  seasonably 
apply  for  them,  and  to  others  as  long  as  the  supply  lasts. 


ANNOUNCEMENT. 


AOTTOUJSrCEMENT. 


The  Connecticut  Agricultural  Experiment  Station  was  estab- 
lished in  accordance  with  an  Act  of  the  General  Assembly  approved 
March  21,  1877,  "  for  the  purpose  of  promoting  Agriculture  by  scientific 
investigation  and  experiment." 

The  Station  is  prepared  to  analyze  and  test  fertilizers,  cattle-food, 
seeds,  milk,  and  other  agricultural  materials  and  products,  to  identify 
grasses,  weeds,  moulds,  blights,  mildews,  useful  or  injurious  insects, 
etc.,  and  to  give  information  on  various  subjects  of  Agricultural 
Science,  for  the  use  and  advantage  of  the  citizens  of  Connecticut. 

The  Station  does  not  undertake  sanitary  analyses  of  water. 

The  Station  makes  analyses  of  Fertilizers,  Seed-Tests,  etc.,  etc.,  for 
the  citizens  of  Connecticut,  without  charge,  provided — 

1.  That  the  results  are  of  use  to  the  public  and  are  free  to  publish. 

2.  That  the  samples  are  taken  from  stock  now  in  the  market,  and  in 
accordance  with  the  Station  "Instructions  for  Sampling." 

3.  That  the  samples  are  fully  described  and  retail  prices  given  on  the 
Station  "Forms  for  Description." 

The  officers  of  the  Station  will  take  pains  to  obtain  for  analysis 
samples  of  all  the  commercial  fertilizers  sold  in  Connecticut ;  but  the 
organized  cooperation  of  farmers  is  essential  for  the  full  and  timely 
protection  of  their  interests.  Granges,  Farmers'  Clubs,  and  like  Asso- 
ciations can  efficiently  work  with  the  Station  for  this  purpose,  by 
sending  in  duly  authenticated  samples  early  during  each  season  of 
trade. 

All  other  work  proper  to  the  Experiment  Station  that  can  be  used 
for  the  public  benefit  will  be  done  without  charge.  Work  for  the  pri- 
vate use  of  individuals  is  charged  for  at  moderate  rates.  The  Station 
undertakes  no  work,  the  results  of  which  are  not  at  its  disposal  to  use 
or  publish,  if  deemed  advisable  for  the  public  good. 

Eesults  of  analysis  or  investigation  that  are  of  immediate  general 
interest  are  published  in  Bulletins,  copies  of  which  are  sent  to  each 
Post  Office  in  this  State,  and  to  every  citizen  of  the  State  who  applies 
for  them.  The  results  of  all  the  work  of  the  Station  are  summed  up  in 
the  Annual  Reports  made  to  the  Governor. 
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It  is  the  wish  of  the  Board  of  Control  to  make  the  Station  as  widely 
useful  as  its  resources  will  admit.  Every  Connecticut  citizen  who  is 
concerned  in  agriculture,  whether  farmer,  manufacturer,  or  dealer,  has 
the  right  to  apply  to  the  Station  for  any  assistance  that  comes  within 
its  province  to  render,  and  the  Station  will  respond  to  all  applications 
as  far  as  lies  in  its  power. 

E^3  Instructions  and  Forms  for  taking  samples,  and  Terms  for  test- 
ing Fertilizers,  Seeds,  etc. ,  for  private  parties,  sent  on  application. 

JGP"  Parcels  by  Express,  to  receive  attention  should  be  prepaid. 

B^"  Letters  sent  to  individual  officers  are  liable  to  remain  unanswered 
in  case  the  officer  addressed  is  absent.  All  communications  therefore 
should  be  directed  simply  to  the 

AGRICULTURAL  EXPERIMENT   STATION, 

NEW  HAVEN,  CONN. 

§W  Station  Grounds,  Laboratories  and  Office  are  on  Suburban  st., 
between  Whitney  avenue  and  Prospect  st. ,  If  miles  north  of  City  Hall. 
Suburban  st.  may  be  reached  by  Whitney  ave.  Electric  Cars,  which 
leave  the  corner  of  Chapel  and  Church  sts. ,  three  times  hourly,  viz  :  on 
the  striking  of  the  clock  and  at  intervals  of  twenty  minutes  thereafter. 

Igp"  The  Station  has  Telephone  connection  and  may  be  spoken  from 
the  Central  Telephone  Office,  118  Court  st.,  or  from  Peck  &  Bishop's 
Office  in  Union  R.  R.  Depot. 

dSp"  The  Grass  Garden,  in  charge  of  Mr.  James  B.  Olcott,  is  near 
South  Manchester  and  may  be  reached  by  A.  Gardner's  regular  Passen- 
ger Express  starting  at  9  A.  M.  and  1  p.  M.  from  Cheney's  Store,  So. 
Manchester,  or  starting  at  10  a.  m.  and  4  p.  M.  from  Burnside,  where 
connection  is  made  by  electric  car  with  Hartford. 
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XI 


Report  of  the  Treasurer. 


Wm.  H.  Brewer,  in  account  with  the  Connecticut  Agricul- 
tural Experiment  Station,  eor  the  fiscal  tear  ending 
September  30th,  1893. 

RECEIPTS. 

From  the  State  Comptroller $8,000.00 

"        U.  S.  Treasurer 7.500.00 

Analysis  Fees  due  last  fiscal  year  and  received  this  year. _       1,633.92 

Analysis  Fees  of  this  year 4,496.11 

Miscellaneous  Receipts  ._ 40.17 

$21,670.80 

PAYMENTS. 


Salaries 

General  Laboratory  Expenses 

Mycological  Expenses 

Grass  Investigation 

Tobacco  Investigation 

Field  Experiments 

The  Establishment,  Repairs,  Grounds,  etc. 
Gas .' 


Water 

Coal 

Telephone . . . 

Printing 

Stationery 

Comptometer 


Library _. 

Collecting  Fertilizers 

Traveling  Expenses  of  the  Board 

Columbian  Exposition 

Unclassified  Sundries 


State  Acc't.    U.  S.  Acc't 


,755.00 
,042.39 


871.00 
353.32 


,464.26 
266.70 
147.00 
593.25 
100.25 
669.07 

98.53 
125.00 
144.33 
365.33 
361.51 

64.57 
403.23 
346.06 


$6,709.63 

27.59 

85.66 

150.00 

198.26 

194.62 


Total. 


134.24 


$14,170.80  $7,500.00 


12,464.63 

2,069.98 

85.66 

1,021.00 

551.58 

194.62 

1,464.26 

266.70 

147.00 

598.25 

100.25 

803.31 

98.53 

125.00 

144.33 

365.33 

361.51 

64.57 

403.23 

346.06 


!1, 670.80 


Memorandum. 
The  above  accounts  were  duly  audited  December  27th,  1893,  by 
the  State  Auditors  of  Public  Accounts. 

As  in  previous  years,  the  Analysis  Feesof  fertilizers  known  to 
be  on  sale  after  May  1st  and  subject  to  the  law  concerning  com- 
mercial fertilizers,  coming  into  the  hands  of  the  treasurer  after 
the  closing  of  this  account  will  be  credited  to  the  next  year's 
account. 

WM.  H.  BREWER,   Treasurer. 
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Report  of  the  Board  of  Control. 


To  his  Excellency,  Luzon  J5.  Morris,  Governor  of  Connecticut : 

The  Board  of  Control  of  the  Connecticut  Agricultural  Experi- 
ment Station,  as  required  by  statute,  herewith  submits  to  your 
Excellency  its  report  for  the  year  ending  November  1st,  1893. 

In  execution  of  the  provisions  of  the  Fertilizer  Law,  the  agents 
of  this  Station  have  visited  all  parts  of  Connecticut,  and  have 
drawn  samples  of  commercial  fertilizers,  representing  nearly  all 
brands  sold  within  the  State. 

Two  hundred  and  eighty-four  analyses  of  fertilizers  and 
manurial  waste  products  have  been  made  in  the  laboratory,  and 
the  results  of  these  analyses  are  now  in  the  printer's  hands  for 
publication. 

Within  the  last  eighteen  months  the  extremely  high  prices  of 
organic  nitrogenous  matters  have  largely  increased  the  tempta- 
tion to  use  in  mixed  fertilizers  very  inferior  materials,  such  as 
ground  leather,  horn  and  wool.  Every  fertilizer  analyzed,  has 
therefore  been  tested  for  leather  and  also  as  to  its  solubility  in 
pepsin  solution. 

A  parallel  series  of  tests,  though  not  so  extensive,  has  been 
made  to  compare  the  rapidity  with  which  the  nitrogenous  matters 
of  different  fertilizers  become  soluble  in  water  by  putrefactive 
decomposition. 

In  connection  with  the  same  subject  24  experiments  have  been 
made,  in  which  Indian  corn  was  grown  in  an  artificial  soil  in  pots 
supplied  with  nitrogen  from  six  different  fertilizers  whose  rela- 
tive value  as  regards  their  nitrogen  it  was  thus  sought  to  deter- 
mine. 

Ninety  samples  of  maize  kernel,  all  of  which  are  represented 
in  the  Station's  collection  of  varieties,  have  been  analyzed  and  of 
these  analyses  forty-two  have  been  used  in  the  Connecticut  corn 
exhibit  at  the  Columbian  Exposition.  A  considerable  number  of 
feeding  stuffs  have  also  been  analyzed  for  individual  purchasers. 

In  connection  with  Farmers'  Institutes  where  dairying  was  dis- 
cussed and  also  in  response  to  requests  at  other  times  by  cream- 
eries and  private  individuals,  93  samples  of  milk  and  35  samples 
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of  cream  have  been  examined.  Seven  samples  of  skimmed  milk, 
14  of  cream,  8  of  butter  and  15  of  butter-milk  have  been  com- 
pletely analyzed  as  part  of  the  dairy  experiment  to  be  noticed 
later. 

A  large  amount  of  work  has  been  done  in  the  study  of  Methods 
of  Milk-Analysis,  chiefly  for  comparing  the  per  cent,  of  milk- 
solids  determined  by  gravimetric  methods  with  the  per  cent,  of 
solids  calculated  from  the  per  cent,  of  fat  and  the  specific  grav- 
ity ;  and  for  comparing  different  gravimetric  methods  of  deter- 
mining milk-solids. 

All  the  chemical  work  required  by  the  State  Dairy  Commis- 
sioner has  been  furnished,  including  the  examination  of  57 
samples  of  suspected  butter  and  expert  evidence  has  been  given 
in  court,  as  required. 

The  work  done  by  Dr.  T.  B.  Osborne  and  his  assistants  since 
November  1st,  1892,  is  briefly  summarized  as  follows  : 

During  the  year  the  investigation  of  the  proteids  of  the  wheat 
kernel  has  been  completed  and  the  results  published  in  the  Amer- 
ican Chemical  Journal,  Vol.  XV,  No.  6,  occupying  80  octavo 
pages. 

The  proteids  of  the  rye  kernel  and  of  the  kidney  bean  have 
also  been  investigated  and  the  results  are  nearly  ready  for  publi- 
cation. 

The  study  of  the  proteids  of  the  cotton  seed,  begun  some  time 
ago  has  been  finished,  and  the  results  are  now  ready  for  the 
printer.  The  proteids  of  the  barley  kernel  have  also  been  exam- 
ined, but  this  investigation  is  not  yet  complete. 

The  subjects  that  have  occupied  the  attention  of  Dr.  W.  C. 
Sturgis,  the  Station  botanist,  are  as  follows  : 

A  study  of  the  comparative  value  of  winter  and  summer  treat- 
ments in  preventing  the    "  scab  "  of  apples  and  pears. 

The  continuation  of  the  experiments  of  last  year  upon  the 
artificial  curing  of  tobacco. 

Experimental  work  on  the  prevention  of  the  mildew  of  lima 
beans. 

Further  prosecution  of  the  experiments  of  last  year  on  the  pre- 
vention of  potato  "rot." 

A  study  of  a  disease  of  asters  and  other  plants  of  the  same 
order  caused  by  nematode  worms ;  and  the  use  of  lime  incorpora- 
ted with  the  soil,  as  a  remedy. 

The  use  of  sulphur  against  the  "  leaf-blight "  of  celery  and 
mildew  of  grapes  under  glass. 
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Investigation  of  diseases  of  quinces,  including  laboratory  ex- 
periments upon  the  germination  of  the  spores  of  the  "  rot "  fun- 
gus and  a  critical  study  of  a  disease  of  quinces  new  to  this 
locality. 

Under  the  direction  of  Mr.  James  B.  Olcott  the  study  of 
grasses  has  been  continued  during  the  past  year  at  South  Man- 
chester. 

In  connection  with  the  State  Dairymen's  Association  and  the 
Woodstock  creamery  a  series  of  observations  has  been  made  : 
First,  to  study  the  loss  of  fat  in  the  butter  milk,  when  gravity- 
cream  and  separator-cream  are  ripened  and  churned  together, 
compared  with  the  loss  when  each  is  churned  by  itself.  Second, 
to  compare  the  efficiency  of  the  two  systems  of  separating  butter- 
fat,  using  milk  of  the  same  herd,  under  the  most  favorable  condi- 
tions. 

The  field  experiment,  on  the  growth  of  maize,  noticed  in 
previous  reports,  has  been  continued  this  year  on  the  farm  of 
James  H.  Webb,  Esq.,  of  Hamden. 

In  cooperation  with  S.  D.  Woodi'uff  &  Sons  of  Orange,  a  field 
experiment  has  been  carried  out  to  test  the  effect  of  nitrate  of 
soda  in  forcing  the  tomato  ci*op. 

The  experiments  on  the  effect  of  different  fertilizers  on  quality 
and  quantity  of  the  tobacco  crop,  of  which  the  first  report  was 
made  last  year,  have  been  enlarged  in  scope  and  carried  on  this 
year,  as  before,  in  connection  with  the  Connecticut  Tobacco  Ex- 
periment Co.  at  Poquonock.  The  last  General  Assembly  appro- 
priated the  sum  of  five  hundred  dollars  ($500.00)  to  be  spent  by 
the  Station  in  this  woi'k. 

Three  Bulletins  have  been  issued  during  the  year,  Nos.  114, 
115  and  116,  covering  58  octavo  pages. 

The  subject  of  No.  115  was,  Common  Fungous  Diseases  and 
their  Treatment,  ISTos.  114  and  116  were  regarding  Fertilizers. 
The  demand  for  Bulletin  115,  issued  in  March,  1893,  was  so  great, 
that  a  new  and  revised  edition  was  printed  in  May.  The  matter 
of  Bulletin  114  appeared  in  our  Annual  Report  for  1892  ;  that  of 
Bulletins  115  and  116  is  incorporated  with  the  Annual  Report  for 
the  present  year.  Bulletin  112,  issued  last  year  but  not  printed 
in  the  Report  for  1892,  is  included  in  the  Annual  Report  for  this 
year.  Bulletin  111,  issued  in  March,  1892,  was  not  printed  in 
the  Annual  Report  for  that  year,  but  after  revision  appeared  as 
Bulletin  115  and  is  accordingly  a  part  of  the  Annual  Report  for 
1893. 
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During  the  present  year  the  Station  has  been  called  upon  more 
frequently  than  ever  before  for  assistance  at  Farmers'  Institutes, 
Grange  meetings,  gatherings  of  Dairymen,  etc.  On  29  days, 
one,  two  and  sometimes  three  of  the  Station  staff,  were  engaged 
in  this  work. 

There  have  been  two  changes  in  the  Station  staff  during  the 
year.  H.  Monmouth  Smith,  B.A.,  chemist  to  the  Station,  was 
succeeded  on  October  1st,  by  William  R.  Johnston,  Ph.B. 

Dr.  R.  S.  Curtiss,  who  was  on  the  Station  staff  as  chemist  dur- 
ing the  years  1888,  1889  and  a  part  of  1890,  and  who  has  since 
that  time  been  abroad  for  further  chemical  study,  is  now  engaged 
in  a  special  study  of  soils  at  this  Station. 

A  detailed  account  of  all  the  work  above  referred  to,  will  be 
found  in  the  Report  of  the  Dh-ectoi*,  which  is  now  in  preparation. 

All  of  which  is  respectfully  submitted. 

WM.  H.  BREWER, 

Secretary. 

New  Haven,  Conn.,  November  1st,  1893. 


Report  of  the  Director. 


A  general  summary  of  the  work  done  at  this  Station  during 
the  year  ending  Nov.  1st,  may  be  found  in  the  report  of  the 
Board  of  Control  to  the  Governor. 

The  detailed  account  of  this  work,  so  far  as  it  is  sufficiently 
advanced  to  justify  its  publication,  is  contained  in  the  following 
pages. 

In  the  discussion  of  commercial  fertilizers  it  is1  found  necessary 
to  repeat  annually  certain  statements  regarding  the  fertilizer  law 
and  the  analysis  and  valuation  of  fertilizers,  to  answer  the 
questions  which  are  constantly  addressed  to  the  Station  on  these 
subjects. 


THE    CONNECTICUT    FERTILIZER    LAW. 

The  General  Assembly  at  its  Session  in  1893  passed  an  act, 
Chapter  CLXXII,  amending  the  fertilizer  law  previously  in  force 
in  Connecticut. 

The  attention  of  all  concerned  is  called  to  the  following  copy 
of  the  General  Statutes  of  the  State  regarding  fertilizers  which 
embodies  the  amendments  and  is  the  law  now  in  force. 

Copies  of  the  law  may  be  had  on  application  to  the  Station. 
Attention  is  specially  called  to  the  following  requirements. 

1.  In  case  of  all  fertilizers  or  manures,  except  stable  manure 
and  the  products  of  local  manufacturers  of  less  value  than  ten 
dollars  a  ton,  the  law  holds  the  seller  responsible  for  affixing 
a  correct  label  or  statement  to  every  package  or  lot  sold  or  offered^ 
as  well  as  for  the  paymeyit  of  an  analysis  fee  of  ten  dollars  for 
each  fertilizing  ingredient  which  the  fertilizer  contains  or  is 
claimed  to  contain,  unless  the  manufacturer  or  importer  shall 
have  provided  labels  or  statements  and  shall  have  paid  the  fee. 
Sections  4005  and  4007. 
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The  Station  understands  "  the  fertilizing  ingredients  "  to  be  those  whose  de- 
termination in  an  analysis  is  necessary  for  a  valuation,  and  which  are  generally 
Nitrogen,  Phosphoric  acid  and  Potash.  The  analysis-fees  in  case  of  any  fertilizer 
will  therefore  usually  be  ten,  twenty  or  thirty  dollars,  according  as  one,  two  or 
three  of  these  ingredients  are  contained  or  claimed  to  exist  in  the  fertilizer. 

2.  The  law  also  requires,  in  the  case  of  every  commercial  fertil- 
izer, that  a  sealed  sample  shall  be  deposited  with  the  Director  of 
the  Station  by  the  manufacturer  or  importer,  and  that  a  cer- 
tified  statement  of  composition,  etc.,  shall  be  filed  with  him,  Sec- 
tion 4006. 

A  statement  of  the  per  cent,  of  Nitrogen,  Phosphoric  acid  (P205)  and  Potash 
(K20),  and  of  their  several  states  or  forms,  will  suffice  in  most  cases.  Other  in- 
gredients may  be  named  if  desired. 

In  all  cases  the  percent,  of  nitrogen  must  be  stated.  Ammonia  may  also  be 
given  when  actually  present  in  ammonia  salts,  and  ':  ammonia  equivalent  to 
nitrogen  "  may  likewise  be  stated. 

The  per  cent,  of  soluble  and  reverted  phosphoric  acid  may  be  given  separately 
or  together,  and  the  term  "available  "  may  be  used  in  addition  to,  but  not  instead 
of,  soluble  and  reverted. 

The  percentage  of  insoluble  phosphoric  acid  ma}r  be  stated  or  omitted. 

In  case  of  Bone,  Fish,  Tankage,  Dried  Meat,  Dried  Blood,  etc.,  the  chemical 
composition  may  take  account  of  the  two  ingredients :  Nitrogen,  Phosphoric 
Acid. 

For  Potash  Salts  give  always  the  per  cent,  of  Potash  (potassium  oxide) :  that 
of  Sulphate  of  Potash  or  Muriate  of  Potash  may  also  be  stated. 

The  chemical  composition  of  other  fertilizers  may  be  given  as  found  in  the 
Station  Reports. 

3.  It  is  also  provided  that  every  person  in  the  State,  who 
sells  any  commercial  fertilizer  of  whatever  kind  or  price,  shall 
annually  report  certain  facts  to  the  Director  of  the  Experiment 
Station,  and  on  demand  of  the  latter  shall  deliver  a  sample  for 
analysis.     Section  4008. 

4.  All  "  chemicals  "  that  are  applied  to  land,  such  as  :  Muriate 
of  Potash,  Kainite,  Sulphate  of  Potash  and  Magnesia,  Sulphate 
of  Lime  (Gypsum  or  Land  Plaster),  Sulphate  of  Ammonia, 
Nitrate  of  Potash,  Nitrate  of  Soda,  etc. — are  considered  to  come 
under  the  law  as  "  Commercial  Fertilizers."  Dealers  in  these 
chemicals  must  see  that  packages  are  suitably  labeled.  They 
must  also  report  them  to  the  Station,  and  see  that  the  analysis 
fees  are  duly  paid,  in  order  that  the  Director  may  be  able  to 
discharge  his  duty  as  prescribed  in  Section  4013  of  the  Act. 
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It  will  be  noticed  that  the  State  exacts  no  license  tax  either  for  making  or 
dealing  in  fertilizers.  For  the  safety  of  consumers  and  the  benefit  of  honest 
manufacturers  and  dealers,  the  State  requires  that  it  be  known  what  is  offered 
for  sale,  and  whether  fertilizers  are  what  they  purport  to  be.  With  this  object 
in  view  the  law  provides,  in  Section  4013,  that  all  fertilizers  be  analyzed  and  it 
requires  the  parties  making  or  selling  them  to  pay  for  these  analyses  in  part:  the 
State  itself  paying  in  part  by  maintaining  the  Experiment  Station. 


ACTS  CONCERNING   COMMERCIAL  FERTILIZERS. 

Chapter  CCLIII  of  the  General  Statutes  of  Connecticut  as 
amended  by  Chapter  CLXX1I  of  the  Acts  of  the  General 
Assembly,  Session  of  1 893. 

Section  4005.     Every  person  or  company  who  shall  sell,  offer,    Printed  state- 

J    i  .  .   .  menttobeaffixed 

or  expose  for  sale,  in  this  State,  any  commercial  fertilizer  or  manure  {°mfl\Q p^ k'$m 
except  stable  manure  and  the  products  of  local  manufacturers  ofaUlots- 
less  value  than  ten  dollars  a  ton,  shall  affix  conspicuously  to  every 
package  thereof  a  plainly  printed  statement  clearly  and  truly 
certifying  the  number  of  net  pounds  of  fertilizer  in  the  package, 
the  name,  brand,  or  trade-mark  under  which  the  fertilizer  is  sold, 
the  name  and  address  of  the  manufacturer,  the  place  of  manu- 
facture and  the  chemical  composition  of  the  fertilizer,  expressed 
in  the  terms  and  manner  approved  and  usually  employed  by  the 
Connecticut  Agricultural  Experiment  Station. 

If  any  such  fertilizer  be  sold  in  bulk,  such  printed  statement 
shall  accompany  every  lot  and  parcel  sold,  offered,  or  exposed 
for  sale. 

Sec.  4006.     Before  any  commercial  fertilizer  is  sold,  offered,  or   Before  sale  cer- 

J  '         tilled   copies   of 

exposed  for  sale,  the  manufacturer,  importer,  or  person  who  leaa¥eT\ample 
causes  it  to  be  sold,  or  offered  for  sale,  within  this  state  shall  file  ^th  director. 
with  the  director  of  the  Connecticut  Agricultural  Experiment 
Station  two  certified  copies  of  the  statement  prescribed  in  section 
4005,  and  shall  deposit  with  said  director  a  sealed  glass  jar  or 
bottle  containing  not  less  than  one  pound  of  the  fertilizer, 
accompanied  by  an  affidavit  that  it  is  a  fair  average  sample 
thereof. 

Sec.  4007.     The  manufacturer,  importer,  agent,  or  seller  of  any    Analysis  fee  to 

be  paid  annually 

commercial  fertilizer  shall  pay  on  or  before  May  1,  annually,  to  the  °°-    or    before 
director  of  the  Connecticut  Agricultural  Experiment  Station,  an 
analysis  fee  of  ten  dollars  for  each  of  the  fertilizing  ingredients 
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contained  or  claimed  to  exist  in  said  fertilizer:  provided,  that 
when  the  manufacturer  or  importer  shall  have  paid  the  fee  herein 
required  for  any  person  acting  as  agent  or  seller  for  such  manu- 
facturer or  importer,  such  agent  or  seller  shall  not  be  required  to 
pay  the  fee  prescribed  in  this  section. 

toYestItionep0of     ^ec.  4008.     Every  person  in  this  State  who  sells,  or  acts  as  local 

dealers oragentsagent  for  ^e  sale  of  any  commercial  fertilizer  of  whatever  kind 
or  price,  shall  annually,  or  at  the  time  of  becoming  such  seller  or 
agent,  report  to  the  director  of  the  Connecticut  Agricultural 
Experiment  Station  his  name,  residence,  and  post-office  address, 
and  the  name  and  brand  of  said  fertilizer,  with  the  name  and 
address  of  the  manufacturer,  importer,  or  party  from  whom  such 
fertilizer  was  obtained,  and  shall,  on  demand  of  the  director  of  the 
Connecticut  Agricultural  Experiment  Station,  deliver  to  said 
director  a  sample  suitable  for  analysis  of  any  such  fertilizer  or 
manure  then  and  there  sold  or  offered  for  sale  by  said  seller  or 
agent. 

Leather.  gEC#  4009.     No  person  or  party  shall  sell,  offer,  or  expose  for 

sale,  in  this  state  any  pulverized  leather,  raw,  steamed,  roasted, 
or  in  any  form,  as  a  fertilizer  or  as  an  ingredient  of  any  fertilizer 
or  manure,  without  explicit  printed  certificate  of  the  fact,  such 
certificate  to  be  conspicuously  affixed  to  every  package  of  such 
fertilizer  or  manure,  and  to  accompany  every  parcel  or  lot  of  the 
same. 

Fish  guano,  etc.  Sec.  4010.  Every  manufacturer  of  fish  guano,  or  fertilizers  of 
which  the  principal  ingredient  is  fish  or  fish-mass  from  which  the 
oil  has  been  extracted,  shall,  before  manufacturing  or  heating  the 
same,  and  within  thirty-six  hours  from  the  time  such  fish  or  mass 
has  been  delivered  to  him,  treat  the  same  with  sulphuric  acid  or 
other  chemical,  approved  by  the  director  of  said  experiment 
station,  in  such  quantity  as  to  arrest  decomposition:  provided, 
hoivever,  that  in  lieu  of  such  treatment  such  manufacturers  may 
provide  a  means  for  consuming  all  smoke  and  vapors  arising  from 
such  fertilizers  during  the  process  of  manufacture. 

Penalties.  Sec.  4011.     Any  person  violating  any  provision  of  the  foregoing 

sections  of  this  chapter  shall  be  fined  one  hundred  dollars  for  the 

first    offense,    and    two    hundred    dollars   for   each    subsequent 

violation. 

Fertilizers  for      Sec.  4012.     This  chapter  shall  not  affect  parties  manufacturing, 

private  use.  '  .   .  /  . 

importing,  or  purchasing  fertilizers  for  their  own  private  use,  and 
not  to  sell  in  this  State. 
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Sec.  4013.     The    director    of    the    Connecticut    Agricultural    Director's  du- 

-n  o  •  •  i  •         tfeS  and  aathov- 

Expenment  Station  shall  pay  the  analysis-fees  received  by  nimuy- 
into  the  treasury  of  the  station,  and  shall  cause  one  or  more 
analyses  of  each  fertilizer  to  be  made  and  published  annually. 
Said  director  is  hereby  authorized,  in  person  or  by  deputy,  to  take 
samples  for  analysis  from  any  lot  or  package  of  manure  or  fertili- 
zer which  may  be  in  the  possession  of  any  dealer. 

Sec.  4014.-    The    director    of    the     Connecticut     Agricultural  Bulletins. 
Experiment  Station  shall,  from  time  to  time,  as  bulletins  of  said 
station  may  be  issued,  mail  or  cause  to  be  mailed  two  copies,  at 
least,  of  such  bulletins  to  each  post-office  in  the  State. 
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OBSERVANCE   OF  THE   FERTILIZER   LAW. 

Manufacturers  who  have  paid  Analysis  Fees  as  required  by 
the  Fertilizer  Law,  and  Fertilizers  for  which  the  Fees  have  been 
thus  paid  for  the  year  ending  May,  1893. 


Baker,  H. 
York. 


Firm. 
&  Co.,  93  William  St.,  New 


Bowker  Fertilizer  Co.,  43  Chatham  St., 
Boston,  Mass. 


Brand  of  Fertilizer. 

Standard  UnXLD  Fertilizer. 

A.  A.  Ammoniated  Superphosphate. 

Special  Potato  Manure. 

"        Corn  Manure. 

"        Tobacco  Manure. 

"        Onion  Manure. 
Harvest  Home  Phosphate. 
Castor  Pomace. 
Pure  Ground  Bone. 

Stockbridge  Special  Tobacco  Manure. 
"  "        Grain  Manure. 

"  "        Grass  Top-Dressiug 

and  Forage  Crop  Manure. 
Stockbridge  Special  Potato  and  Vegeta- 
ble Manure. 
Bowker's  Hill  and  Drill  Phosphate. 

"  Farm  and  Garden  Phosphate 

or  Ammoniated  Bone  Fer- 
tilizer. 
"  Potato  Manure. 

"  Tobacco  Grower. 

"  Sure  Crop  Bone  Phosphate. 


Bradley    Fertilizer 
Boston,  Mass. 


Co. 


92    State   St.,  ]  Bradley's  Superphosphate. 
"  Potato  Manure. 


Chicopee  Guano  Co.,  140  Maiden  Lane. 
New  York  City. 

Clark's    Cove    Fertilizer    Co.,     Farlow 
Building,  State  St.,  Boston,  Mass. 


"  Complete  Manure  for  Potatoes 

and  Vegetables. 

"  Complete    Manure    for    Top- 

Dressing  Grass  and  Grain. 

"-  Complete  Manure  for  Corn 
and  Grain. 

"  Pure  Fine  Ground  Bone. 

"  Circle  Brand  Ground  Bone  and 

Potash. 

"  Fish     and     Potash,     Anchor 

Brand. 

"  Fish  and  Potash,  Triangle  A 

Brand. 

"  B.  D.  Sea  Fowl  Guano. 

"  Original  Coe's  Superphosphate. 

"  Farmer's  New   Method   Fer- 

tilizer. 

"        High  Grade  Tobacco  Manure. 

Chicopee  Potato  Manure. 
"        Farmer's  Reliable. 

Bay  State  Fertilizer. 
Bay  State  Fertilizer,  G.  G. 
King  Philip  Alkaline  Guano. 
Potato  and  Tobacco  Fertilizer. 
Great  Planet  Manure. 
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Firm. 

Cleveland  Liuseed  Oil  Co.,  Euclid  Av. 
Cleveland.  0. 


Brand  of  Fertilizer. 
Connecticut  Wrapper  Fertilizer. 


Coe  Co.,  The  E.  Frank,  16  Burling  Slip, 
New  York  City. 


High  Grade  Potato  Fertilizer. 
High  Grade  Phosphate. 
Ground  Bone  and  Potash. 
New  England  Tobacco  Fertilizer. 
Gold  Brand  Excelsior  Fertilizer. 
Fish  and  Potash. 
Alkaline  BoDe. 


Cooper's  Glue  Factory,  Peter,   17  Bur- 
ling Slip,  New  York  City. 


Bone  Dust. 


Crocker   Fertilizer   and    Chemical   Co., 
Buffalo,  N.  Y. 


Crocker's  Animoniated  Bone  Superphos- 
phate. 

"  Potato,    Hop     and     Tobacco 

Phosphate. 

"  Special  Potato  Manure. 

"  Arnmoniated  Wheat  and  Corn 

Phosphate. 

"  New  Rival  Ammoniated  Su- 

perphosphate. 

"  Ammoniated  Practical  Super- 

phosphate. 

"  Vegetable    Bone    Superphos- 

phate. 

"  Special  Conn.  Tobacco  Manure. 

"  Pure  Ground  Bone. 

"  Ground  Bone  Meal. 


Cumberland  Bone  Phosphate  Co.,  Port- 
land, Maine. 

Darling  Fertilizer  Co.,  The  L.  B.,  Paw- 
tucket.  R.  I. 


Cumberland  Superphosphate. 
Cumberland  Potato  Fertilizer. 

Darling's  Animal  Fertilizer. 
"  Fine  Ground  Bone. 

"  Extra  Bone  Phosphate. 

"  Potato  and  Root  Crop  Manure. 

"         Tobacco  Grower. 


Downes  &  Griffin,  Birmingham,  Conn. 
Ellsworth,  F.,  Hartford.  Conn. 


Great  Eastern  Fertilizer   Co.,   Rutland, 
Vt. 


Hull,  H.  C,  Meriden,  Conn. 
Kelsey,  E.  R.,  Brauford,  Conn. 


Ground  Bone. 

Shoemaker's  Swift  Sure  Superphosphate. 

"  "       "      Bone  Meal. 

Collier  Castor  Pomace. 

Great  Eastern  General  Fertilizer  for 
Grass  and  Grain. 

Great  Eastern  General  Phosphate  for 
Oats,  Buckwheat  and  Seeding  Down. 

Great  Eastern  Vegetable,  Vine  and  To- 
bacco Fertilizer. 

Ground  Bone. 

Bone,  Fish  and  Potash. 
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Firm. 

Lister's  Agricultural  Chemical  Works, 
Newark,  N.  J. 


Mapes   Formula   and   Peruvian    Guano 
Co.,  143  Liberty  St.,  New  Tork  City. 


Miles  Fertilizer  and   Oil   Co.,    Milford, 
Conn. 

Miller,  Geo.  W.,  Middlefield,  Conn. 
National  Fertilizer  Co.,  Bridgeport,  Ct. 


Frederick  Nuhn,  "Waterbury,  Conn. 
Olds  &  Whipple,  Hartford,  Conn. 
Peek  Brothers,  Northfield,  Conn. 
Plumb  &  Winton,  Bridgeport,  Conn. 
Preston  Fertilizer  Co.,  Greenpoint,  L.  I. 


Quinnipiac   Co. 
Mass. 


92    State   St.,  Boston, 


Brand  of  Fertilizer. 

Celebrated  Ground  Bone. 
Ammoniated  Dissolved  Bone. 
Potato  Fertilizer. 
Standard  Superphosphate. 
Success  Fertilizer. 

Complete  Manure  for  Light  Soils. 
"  "         ''    General  Use. 

"         "    "A"  Brand. 
Potato  Manure. 
Corn  Manure. 
Tobacco  Starter. 
Fruit  and  Vine  Manure.  > 
Grass  and  Grain  Spring  Top  Dressing. 
Tobacco  Manure,  Wrapper  Brand. 
Seeding  Down  Manure. 
Fine  Dissolved  Bone. 

Geo.  W.  Miles  Brand,  Fish  Guano. 


Pure  Ground  Bone. 
Flour  of  Bone  Phosphate. 

Chittenden's  Complete  Fertilizer. 

' '         A  mmonia  ted  Bone  Phosphate. 

"        Fish  and  Potash. 

"         Ground  Bone. 
Russell  Coe's  Phosphate. 

Self-Recommending  Fertilizer. 
Red  Seal  Castor  Pomace. 
Pure  Ground  Bone. 
Ground  Bone. 

Onion  Fertilizer. 

Potato  Fertilizer. 

Ammoniated  Bone  Superphosphate. 

Ground  Bone. 

Phosphate. 

Potato  Manure. 

Market  Garden  Manure. 

Bone  Meal. 

Ammoniated  Dissolved  Bone. 

Fish  and  Potash,  Crossed  Fishes  Brand. 

Fish  and  Potash,  Plain  Brand. 

Pine  Island  Phosphate. 

Havana  Tobacco  Fertilizer. 

Corn  Manure. 

Dry  Ground  Fish. 

Sulphate  of  Potash. 

Muriate  of  Potash. 

Sulphate  of  Ammonia. 

Dissolved  Bone  Black. 
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Read   Fertilizer 
York  City. 


Firm. 

Co.,    Box    3121,    New 


Reese,  J.  S.  &  Co.,  1 0  South  St.,  Balti- 
more, Md. 


Rogers  &  Hubbard  Co.,  Middletowu,  Ct. 


Rogers  Mfg.  Co.,  Rockfall,  Conn. 
Sanderson,  L.,  New  Haven,  Conn. 


Soluble  Pacific  G-uano   Co.,  Box  1368, 
Boston,  Mass. 

Standard  Fertilizer  Co.,  Farlow  Build- 
ing, State  St.,  Boston,  Mass. 

"Walker,  Stratmann   &  Co.,   Pittsburgh, 


Wilcox,  Leander,  Mystic,  Conn. 


Wilkinson  &  Co.,  54  William  St,  New 
York  City. 

Williams  &  Clark  Fertilizer  Co.,  71  Ful- 
ton St ,  New  York  City. 


Brand  of  Fertilizer. 

Read's  Standard. 

High  Grade  Farmer's  Friend. 

Fish  and  Potash. 

Vegetable  and  Vine  Fertilizer. 

Reese's  Potato  Special. 
Reese's  New  England  Favorite. 
Pilgrim  Fertilizer. 

The  Rogers  &  Hubbard  Co's  Pure  Ground 
Haw  Knuckle  Bone  Flour. 

Pure  Ground  Raw  Knuckle  Bone  Meal 

Strictly  Pure  Fine  Bone. 

Fertilizer  lor  Oats  and  Top-Dressing. 

Soluble  Potato  Manure. 

Soluble  Tobacco  Manure. 

Grass  and  Grain  Fertilizer. 

Fairchild's  Formula  for  Corn  and  Gen- 
eral Crops. 

Pure  Ground  Bone. 

Old  Reliable  Superphosphate. 

Pulverized  Bone  Meal. 

Blood,  Bone  and  Meat. 

Fine  Ground  Fish. 

Muriate  of  Potash 

High  Grade  Sulphate  of  Potash. 

Regular  Sulphate  of  Potash. 

Nitrate  of  Soda. 

Sulphate  of  Ammonia. 

Dissolved  Bone  Black. 

Formula  A. 

Pacific  Guano. 
Potato  Manure. 
High  Grade  General. 

Potato  and  Tobacco  Fertilizer. 
Complete  Manure. 
Superphosphate. 

Potato  Special. 
Tobacco  Special. 
Banner  Fertilizer. 
Four  Fold  Fertilizer. 

Potato,  Onion  and  Tobacco  Manure. 
Ammoniated  Bone  Phosphate  No.  1. 
Ammoniated  Bone  Phosphate  No.  2. 
High  Grade  Fish  and  Potash. 

Economical  Bone  Fertilizer. 

Americus  Ammoniated  Bone  Superphos- 
phate. 
'•        Brand  Potato  Phosphate. 
"        High  Grade  Special. 
"        Brand  Pure  Bone  Meal. 
"        Brand  Fine  Wrapper  Tobacco 

Grower. 
"        Corn  Phosphate. 
Royal  Bone  Phosphate. 
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ANALYSES   OF   FERTILIZERS. 

During  the  year  284  samples  of  commercial  fertilizers  and 
manurial  waste-products  have  been  analyzed.  A  classified  list 
of  them  is  given  on  page  16. 

On  a  few  of  these  samples  analyses  were  made  for  private  par- 
ties and  charged  for  accordingly.  A  few  samples  also  were 
analyzed  at  request  of  other  Experiment  Stations  in  order  to 
compare  and  test  analytical  methods.  Results  of  the  examina- 
tion of  all  the  samples,  with  these  exceptions,  are  given  in  detail 
in  the  following  pages. 

During  April,  May  and  June,  Messrs.  Dennis  Fenn  of  Milford, 
and  F.  R.  Curtiss  of  Stratford,  agents  of  this  Station,  visited 
ninety-eight  towns  and  villages  in  Connecticut  and  drew  652 
samples  representing  more  than  160  distinct  brands  of  commer- 
cial fertilizers. 

In  this  way  one  or  more  samples  were  secured  of  nearly  every 
brand  of  fertilizer  which  is  offered  for  sale  within  the  State. 
When  several  samples  of  a  single  brand  were  drawn  in  different 
parts  of  the  State  the  analysis  was  performed,  not  on  any  single 
sample,  but  on  a  mixture  made  of  an  equal  weight  of  each  of  the 
several  samples.  Thus,  it  is  believed,  the  average  composition 
of  the  goods  is  more  fairly  represented  than  by  the  analysis  of 
any  single  sample. 

The  Station  agents  are  instructed  in  every  case  to  open  at  least 
three  packages  of  each  brand  for  sampling,  and  if  the  number  of 
packages  is  large,  to  take  a  portion  from  every  tenth  one,  by  means 
of  a  sampling  tube  which  withdraws  a  section  or  core  through 
the' entire  length  of  the  bag  or  barrel. 

As  a  rule,  the  Station  will  not  analyze  samples — 

1.  From  dealer's  stock  of  less  than  one  ton. 

2.  From  stock  which  has  lain  over  from  last  season. 

3.  From  stock  which  evidently  is  improperly  stored,  as  in 

bags  lying  on  wet  ground  or  exposed  to  the  weather, 

etc. 

The  Station  desires  the  cooperation  of  farmers,  farmers'  clubs, 
and  granges  in  calling  attention  to  new  brands  of  fertilizers,  and 
in  securing  samples  of  all  goods  offered  for  sale.  All  samples 
drawn  by  other  than  Station  agents  must  be  drawn  in  accordance 
with  the  Station's  Instructions  for  sampling,  and  properly  certi- 
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fied,  if  the  Station  analysis  is  desired.  A  copy  of  these  instruc- 
tions and  blank  certificates  will  be  sent  on  application. 

Samples  are  analyzed  as  promptly  as  possible  in  the  order  in 
which  they  are  received.  As  soon  as  an  analysis  is  completed  a 
copy  of  it  is  sent  to  the  party  who  furnished  the  sample,  and  also 
to  the  manufacturer,  in  order  that  there  may  be  opportunity  for 
explanation  or  protest,  if  desirable,  before  the  results  are  pub- 
lished in  the  Bulletin. 

The  following  "Explanations"  are  intended  to  embody  the 
principles  and  data  upon  which  the  valuation  of  fertilizers  is 
based,  a  knowledge  of  which  is  essential  to  a  correct  understand- 
ing of  the  analyses  that  are  given  on  subsequent  pages. 

Explanations  Concerning  the  Analysis  of  Fertilizers  and  the 
Valuation  of  their  Active  Ingredients. 

Revised. 

Nttrogen  is  the  most  rare,  and  commercially  the  most  valuable  ele- 
ment of  fertilizers. 

Free  Nitrogen  is  universally  abundant,  making  up  nearly  four-fifths 
of  the  common  air,  and  is  assimilable,  with  aid  of  certain  bacteria,  by 
leguminous  plants  (the  clovers,  alfalfa,  peas,  beans),  and  mustard,  but 
whether  it  can  nourish  cereals  or  other  crops  is  as  yet  doubtful. 

Organic  Nitrogen  is  the  nitrogen  of  animal  or  vegetable  matters, 
which  is  chemically  united  to  carbon,  hydrogen  and  oxygen.  Some 
forms  of  organic  nitrogen,  as  those  of  blood,  flesh  and  seeds,  are  highly 
active  as  fertilizers ;  others  as  found  in  leather  and  peat,  are  compara- 
tively slow  in  their  effect  on  vegetation,  unless  these  matters  are  chem- 
ically disintegrated. 

Ammonia  (NH3)  and  nitric  acid  (N206)  are  results  of  the  decay  of 
organic  nitrogen  in  the  soil  and  manure  heap,  and  contain  Nitrogen  in 
its  most  active  forms.  They  occur  in  commerce — the  former  in  sul- 
phate of  ammonia,  the  latter  in  nitrate  of  soda.  17  parts  of  ammonia 
or  66  parts  of  pure  sulphate  of  ammonia  contain  14  parts  of  nitrogen. 
85  parts  of  pure  nitrate  of  soda  also  contain  14  parts  of  nitrogen. 

Phosphorus  is,  next  to  nitrogen,  the  most  costly  ingredient  of  Fer- 
tilizers, in  which  it  always  exists  in  the  form  of  phosphates,  usually 
those  of  calcium,  iron  and  aluminum,  or  in  case  of  some  "  superphos- 
phates," in  the  form  of  free  phosphoric  acid. 

Soluble  Phosphoric  acid  implies  phosphoric  acid  or  phosphates  that 
are  freely  soluble  in  water.  It  is  the  characteristic  ingredient  of  Super- 
phosphates, in  which  it  is  produced,  by  acting  on  "insoluble"  or  "re- 
verted "  phosphates,  with  diluted  sulphuric  acid  (oil  of  vitriol).  Once 
well  incorporated  with  the  soil,  it  gradually  becomes  reverted  phos- 
phoric acid.     It  is  often  termed  water-soluble  phosphoric  acid. 
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Reverted  {reduced  or  precipitated)  Phosphoric  acid  means  strictly, 
phosphoric  acid  that  was  once  easily  soluble  in  water,  but  from  chemi- 
cal change  has  become  insoluble  in  that  liquid.  In  present  usage  the 
term  signifies  the  phosphoric  acid  (of  various  phosphates)  that  is  freely 
taken  up  by  a  strong  solution  of  ammonium  citrate,  which  is  therefore 
used  in  analysis  to  determine  its  quantity.  It  may  also  be  designated 
citrate-soluble  phosphoric  acid.  "Reverted  phosphoric  acid"  implies 
phosphates  that  are  readily  assimilated  by  crops. 

Recent  investigation  tends  to  show  that  soluble  and  reverted  phos- 
phoric acid  are  on  the  whole  about  equally  valuable  as  plant  food,  and 
of  nearly  equal  commercial  value.  In  some  cases,  indeed,  the  soluble 
gives  better  results  on  crops,  in  others  the  reverted  is  superior.  In 
most  instances  there  is  probably  little  to  choose  between  them. 

Insoluble  Phosphoric  acid  implies  various  phosphates  not  soluble  in 
water  or  ammonium  citrate.  In  some  cases  the  phosphoric  acid  is  too 
insoluble  to  be  readily  available  as  plant  food.  This  is  especially  true 
of  the  crystallized  green  Canada  Apatite.  Bone-black,  bone-ash,  South 
Carolina  Rock  and  Navassa  Phosphate  when  in  coarse  powder  are  com- 
monly of  little  repute  as  fertilizers  though  good  results  are  occasionally 
reported  from  their  use.  When  very  finely  pulverized  ("floats")  they 
more  often  act  well,  especially  in  connection  with  abundance  of  decay- 
ing vegetable  matters.  The  phosphate  of  calcium  in  raw  bones  is 
nearly  insoluble,  because  of  the  animal  matter  of. the  bones,  which 
envelopes  it ;  but  when  the  latter  decays  in  the  soil,  the  phosphate 
remains  in  essentially  the  "reverted"  form.  The  phosphoric  acid  of 
"Thomas-Slag"  and  of  "Grand  Cayman's  Phosphate"  is  in  some  soils 
as  freely  taken  up  by  crops  as  the  water-soluble  phosphoric  acid  but  in 
other  soils  is  much  less  available. 

Phosphoric  acid  in  all  the  Station  analyses  is  reckoned  as  "anhy- 
drous phosphoric  acid,"  (P205),  also  termed  among  chemists,  phosphoric 
anhydride,  phosphoric  oxide,  and  phosphorus  pentoxide. 

Potassium  is  the  constituent  of  fertilizers,  which  ranks  third  in  cost- 
liness. In  plants,  soils  and  fertilizers,  it  exists  in  the  form  of  various 
salts,  such  as  chloride  (muriate),  sulphate,  carbonate,  nitrate,  silicate, 
etc.     Potassium  itself  is  scarcely  known  except  as  a  chemical  curiosity. 

Potash  signifies  the  substance  known  in  chemistry  as  potassium  oxide 
(K20),  which  is  reckoned  as  the  valuable  fertilizing  ingredient  of  "pot- 
ashes "  and  "potash  salts."  In  these  it  should  be  freely  soluble  in  water 
and  is  most  costly  in  the  form  of  sulphate,  and  cheapest  in  the  form  of 
muriate  (potassium  chloride). 

The  Valuation  of  a  Fertilizer,  as  practised  at  this  Station,  consists  in 
calculating  the  retail  Trade-value  or  cash-cost  (in  raw  material  of  good 
quality)  of  an  amount  of  nitrogen,  phosphoric  acid  and  potash  equal 
to  that  contained  in  one  ton  of  the  fertilizer. 

Plaster,  lime,  stable  manure  and  nearly  all  of  the  less  expensive  fer- 
tilizers have  variable  prices,  which  bear  no  close  relation  to  their  chem- 
ical composition,  but  guanos,  superphosphates  and  similar  articles,  for 
which  $30  to  $50  per  ton  are  paid,  depend  chiefly  for  their  trade-value 
on  the  three  substances,  nitrogen,  phosphoric  acid  and  potash,  which 
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are  comparatively  costly  and  steady  in  price.  The  trade-value  per 
pound  of  these  ingredients  is  reckoned  froni  the  current  market  prices 
of  the  standard  articles  which  furnish  them  to  commerce. 

The  consumer,  in  estimating  the  reasonable  price  to  pay  for  high- 
grade  fertilizers,  should  add  to  the  Trade-value  of  the  above  named  in- 
gredients, a  suitable  margin  for  the  expenses  of  manufacture,  etc.,  and 
for  the  convenience  or  other  advantage  incidental  to  their  use. 

The  average  Trade-value  or  retail  cost  in  market,  per  pound,  of  the 
ordinarily  occurring  forms  of  nitrogen,  phosphoric  acid  and  potash,  as 
found  in  New  England,  New  York  and  New  Jersey  markets,  are  as 
follows  : 


The  Trade-Values  for  1893  of  Fertilizing  Ingredients  in 
Raw  Materials  and  Chemicals. 

The  average  Trade-values  or  retail  cost  per  pound  of  the  ordi- 
narily occurring  forms  of  nitrogen,  phosphoric  acid  and  potash 
are  as  follows : 

Cts. 
per  lb. 

Nitrogen  in  ammonia  salts 17 

nitrates 15^ 

Organic  nitrogen  in  dry  and  fine  ground  fish,  meat  and  blood \1\ 

in  cotton  seed  meal  and  castor  pomace. 1 6£ 

in  fine  bone  and  tankage 15 

in  fine-medium  bone  and  tankage 12 

in  medium  bone  and  tankage 9 

in  coarser  bone  and  tankage 7 

in  hair,  horn  shavings  and  coarse  fish  scrap  __     7 

Phosphoric  acid,  soluble  in  water 6-£ 

in  ammonium  citrate* 6 

in  dry  ground  fine  fish,  bone  and  tank- 
age  6 

in  fine-medium  bone  and  tankage 5 

in  medium  bone  and  tankage.. 4 

in  coarse  bone  and  tankage 3 

in  fine  ground  fish,  cotton  seed  meal, 

castor  pomace  and  wood  ashes 5 

insoluble  in  ammonium  citrate,  in  mixed  fertil- 
izers..      2 

Potash  as  high-grade  sulphate  and  in  forms  free  from  muriate 

(or  chlorides) 5£ 

as  muriate , 4^ 

*  Dissolved  from  2  grams  of  the  unground  phosphate  previously  extracted  with 
pure  water,  by  100  c.  c.  neutral  solution  of  ammonium  citrate,  sp.  gr.  1.09,  in  30 
minutes,  at  65°  C,  with  agitation  once  in  five  minutes.  Commonly  called  "re- 
verted" or  "backgone"  Phosphoric  Acid. 
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These  Trade-values  were  agreed  upon  by  the  Experiment  Sta- 
tions of  Massachusetts,  New  Jersey,  Rhode  Island,  and  Connecti- 
cut, for  use  in  their  respective  States  during  1893.  They  are  the 
average  prices  at  which,  during  the  six  months  preceding  March 
last,  the  respective  ingredients  were  retailed  for  cash,  in  our  large 
markets,  in  those  raw  materials  which  are  the  regular  source  of 
supply.  They  also  correspond  to  the  average  wholesale  price  for 
the  six  months  ending  March  1st,  plus  about  20  per  cent,  in  case 
of  goods  for  which  we  have  wholesale  quotations.  The  valuations 
obtained  by  use  of  the  above  figures  will  be  found  to  correspond 
fairly  with  the  average  retail  prices  at  the  large  markets  of  stand- 
ard raw  materials,  such  as  : 

Sulphate  of  Ammonia,  Muriate  of  Potash, 

Nitrate  of  Soda.  Sulphate  of  Potash, 

Dried  Blood.  Plain  Superphosphates, 

Azotin,  »Dry  Ground  Fish, 

Ammonite,  Bone  and  Tankage, 

Ground  South  Carolina  Rock. 

Valuation  of  Superphosphates,  Special  Manures  and  Mixed 
Fertilizers  of  High  Grade. 

The  Organic  Nitrogen  in  these  classes  of  goods  is  reckoned  at  the  price 
of  nitrogen  in  raw  materials  of  the  best  quality. 

Insoluble  Phosphoric  Acid  is  reckoned  at  2  cents  per  pound.  Potash 
is  rated  at  4£  cents,  if  sufficient  chlorine  is  present  in  the  fertilizer  to 
combine  with  it  to  make  muriate.  If  there  is  more  Potash  present  than 
will  combine  with  the  chlorine,  than  this  excess  of  Potash  is  reckoned 
at  5£  cents  per  pound. 

In  most  cases  the  valuation  of  the  ingredients  in  Superphosphates 
and  Specials  falls  below  the  retail  price  of  these  goods.  The  difference 
between  the  two  figures  represents  the  manufacturer's  charges  for  con- 
verting raw  materials  into  manufactured  articles  and  selling  them. 
The  charges  are  for  grinding  and  mixing,  bagging  or  barreling,  storage 
and  transportation,  commission  to  agents  and  dealers,  long  credits, 
interest  on  investments,  bad  debts,  and  finally,  profits. 

The  majority  of  the  manufacturers  agree  that  the  average  cost  of 
mixing,  bagging,  handling  and  cartage  ranges  from  $3.00  to  $4.50  per 
ton. 

In  1893  the  average  selling  price  of  Ammoniated  Superphosphates 
and  Guanos  was  $32.99  per  ton,  the  average  valuation  was  $23.48,  and 
the  difference  $9.51,  an  advance  of  40.5  per  cent,  on  the  valuation  and 
on  the  wholesale  cost  of  the  fertilizing  elements  in  the  raw  materials. 

In  case  of  Special  manures  the  average  cost  was  $37.76,  the  average 
valuation  $29.35  and  the  difference  $8.41  or  28.6  per  cent,  advance  on 
the  valuation. 

To  obtain  the  Valuation  of  a  Fertilizer  we  multiply  the  pounds  per 
ton  of  nitrogen,  etc.,  by  the  trade-value  per  pound.     We  thus  get  the 


VALUATION   OF  .FERTILIZERS  15 

values  per  ton  of  the  several  ingredients,  and  adding  them  together  we 
obtain  the  total  valuation  per  ton. 

In  case  of  Ground  Bone,  the  sample  is  sifted  into  four  grades  and  we 
separately  compute  the  nitrogen-value  of  each  grade  by  multiplying 
the  pounds  of  nitrogen  per  ton,  by  the  per  cent,  of  each  grade,  taking 
■j^ffth  of  that  product,  multiplying  it  by  the  trade-value  per  pound  of 
nitrogen  in  that  grade,  and  taking  this  final  product  as  the  result  in 
cents.  Summing  up  the  separate  values  of  each  grade  thus  obtained, 
together  with  the  values  of  each  grade  of  phosphoric  acid,  similarly 
computed,  the  total  is  the  Valuation  of  the  sample  of  bone. 

The  uses  of  the  "Valuation"  are  two-fold  : 

1.  To  show  whether  a  given  lot  or  brand  of  fertilizers  is  worth,  as  a 
commodity  of  trade,  what  it  costs.  If  the  selling  price  is  not  higher 
than  the  valuation,  the  purchaser  may  be  tolerably  sure  that  the  price 
is  reasonable.  If  the  selling  price  is  twenty  to  twenty-five  per  cent, 
higher  than  the  valuation,  it  may  still  be  a  fair  price  ;  but  in  proportion 
as  the  cost  per  ton  exceeds  the  valuation  there  is  reason  to  doubt  the 
economy  of  its  purchase. 

2.  Comparisons  of  the  valuation  and  selling  prices  of  a  number  of 
similar  fertilizers  will  generally  indicate  fairly  Avhich  is  the  best  for  the 
money. 

But  the  valuation  is  not  to  be  too  literally  construed,  for  analysis  can- 
not decide  accurately  what  is  the  form  of  nitrogen,  etc.,  while  the 
mechanical  condition  of  a  fertilizer  is  an  item  whose  influence  cannot 
always  be  rightly  expressed  or  appreciated. 

For  the  above  first-named  purpose  of  valuation,  the  trade-values  of 
the  fertilizing  elements  which  are  employed  in  the  computations  should 
be  as  exact  as  possible,  and  should  be  frequently  corrected  to  follow  the 
changes  of  the  market. 

For  the  second-named  use  of  valuation  frequent  changes  of  the  trade- 
value  are  disadvantageous,  because  two  fertilizers  cannot  be  compared 
as  to  their  relative  money-worth,  when  their  valuations  are  deduced 
from  different  data. 

Experience  leads  to  the  conclusion  that  the  trade-values  adopted  at 
the  beginning  of  the  year  should  be  adhered  to  as  nearly  as  possible 
throughout  the  year,  notice  being  taken  of  considerable  changes  in  the 
market,  in  order  that  due  allowance  may  be  made  therefor. 

The  Agricultural  value  of  a  fertilizer  is  measured  by  the  benefits  re- 
ceived from  its  use,  and  depends  upon  its  fertilizing  effect,  or  crop-pro- 
ducing power.  As  a  broad,  general  rule,  it  is  true  that  Peruvian  guano 
superphosphates,  fish-scraps,  dried  blood,  potash  salts,  etc.,  have  a  high 
agricultural  value  which  is  related  to  their  trade-value,  and  to  a  degree 
determines  the  latter  value.  But  the  rule  has  many  exceptions,  and  in 
particular  instances  the  trade-value  cannot  always  be  expected  to  fix  or 
even  to  indicate  the  agricultural  value.  Fertilizing  effect  depends 
largely  upon  soil,  crop  and  weather,  and  as  these  vary  from  place  to 
place,  and  from  year  to  year,  it  cannot  be  foretold  or  estimated  except 
by  the  results  of  past  experience,  and  then  only  in  a  general  and  proba- 
ble manner. 
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CLASSIFICATION   OF   FERTILIZERS   ANALYZED. 

Raw  Materials. 

1.  Containing  Nitrogen  as  the  Chief  Valuable  Ingredient. 

Nitrate  of  Soda 1 

Sulphate  of  Ammonia 2 

Dried  Blood 1 

Cotton  Seed  Meal 13 

Castor  Pomace 4 

Horn  Dust 1 

Various  nitrogenous  matters  of  inferior  value 8 

2.  Containing  Phosphoric  Acid  as  the  Chief  Valuable  Ingredient. 

Dissolved  Bone  Black 3 

"Dissolved  Bone  " . 1 

3.  Containing  Potash  as  the  Chief  Valuable  Ingredient. 

High  Grade  Sulphate  of  Potash 6 

Double  Sulphate  of  Potash  and  Magnesia „ 1 

Muriate  of  Potash _ 1 

4.  Containing  Nitrogen  and  Phosphoric  Acid. 

Bone  Manures 28 

Tankage _. 6 

Fish 2 

Mixed  Fertilizers. 

Bone  and  Potash 6 

Nitrogenous  Superphosphates _ 61 

Special  Manures - - 76 

Home  Mixtures 5 

Miscellaneous  Fertilizers  and  Maxores. 

Cotton  Hull  Ashes 34 

Wood  Ashes 16 

Blood  Albumin 1 

Waste  Peaches 1 

Peatmoss  and  Swamp-Muck 4 

Saltpetre  Waste 2 

Total - 284 

I.     Raw   Materials   of    High  Grade  Containing  Nitrogen 
as  the  Chief  Valuable  Ingredient. 

Nitrate  of  Soda. 

Nitrate  of  Soda  is  mined  in  Chili  and  purified  there  before  ship- 
ment.    It  usually  contains  about  16  per  cent,  of  nitrogen,  equiva- 
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lent  to  97  per  cent,  of  pure  nitrate  of  soda.  It  contains  besides, 
a  little  salt  and  some  moisture.  The  usual  guarantee  is  "96 
per  cent."  of  nitrate  of  soda  equivalent  to  15.8  per  cent,  of  nitro- 
gen. 

3964.  From  stock  of  L.  Sanderson,  New  Haven. 

Analysts. 
Moisture 3.51 

Insoluble  in  water OS 

Sodium  Chloride  (Salt) 66 

Sodium  Sulphate .23 

Pure  Sodium  Nitrate 95.52 

100.00 

Equivalent  Nitrogen _ 15.76 

Cost  per  ton ,*55.00 

Nitrogen  costs  cents  per  pound 17.4 

Sulphate  of  Ammonia. 

This  article,  now  made  on  a  large  scale  as  a  by-product  of  gas- 
works, usually  contains  over  20  per  cent,  of  nitrogen,  the  equiva- 
lent of  from  94  to  97  per  cent,  of  sulphate  of  ammonia.  The  rest 
is  chiefly  moisture.  The  usual  guarantee  is  25  per  cent,  of  am- 
monia, which  is  equivalent  to  20.6  per  cent,  of  nitrogen,  but 
commercial  sulphate  of  ammonia  commonly  contains  less  than 
that  quantity. 

3965.  Stock  of  L.  Sanderson,  New  Haven.  3968.  Sold  by 
Quinnipiac  Co.,  Boston.     Stock  of  Olds  &  Whipple,  Hartford. 

Analyses. 

3965  3968 

Nitrogen 20.58  20.78 

Equivalent  Ammonia - 25.10  25.34 

Costperton. $80.00  $75.00 

Nitrogen  costs  cents  per  pound 19.4  18. 1 

Cotton  Seed  Meal. 

The  seed  of  the  cotton  plant,  after  ginning  to  remove  the  fiber, 
passes  through  a  mill  which  hulls  or  decorticates  it.  The  hulled 
seed  is  ground  and  the  oil  expressed.  The  ground  cake  from  the 
presses  is  used  as  a  cattle  food  and  fertilizer.  The  hulls  are 
burned  for  fuel  in  the  oil  factory  and  the  ashes,  which  contain 
from  20  to  30  per  cent,  of  potash,  are  also  used  as  a  fertilizer. 
2 
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Sometimes,  however,  hulls  and  seed  are  ground  together,  mak- 
ing "  undecorticated  meal"  which  contains  considerably  less 
nitrogen  and  has  correspondingly  less  money  value  as  a  fertilizer 
.  or  as  a  feed.  When  the  meal  has  undergone  heating  or  fermen- 
tation, its  color  changes  from  a  deep  yellow  to  brown  or  reddish- 
brown.  It  is  then  unfit  for  cattle  food  and  is  sold  at  a  cheaper 
rate  as  a  fertilizer. 

The  following  analyses  of  Cotton  Seed  Meal  have  been  made 
at  this  Station  during  the  present  year. 

While  they  were  made  in  the  interest  of  those  who  were 
buying  the  meal  to  use  as  a  fertilizer,  they  are  worth  the  atten- 
tion also  of  those  who  are  now  using  or  who  intend  during  the 
winter  season,  to  use  Cotton  Seed  Meal  as  feed  for  stock. 

The  eight  analyses  which  have  the  first  place  in  the  table 
represent  decorticated  meal  of  fair  quality  made  from  upland 
cotton. 

The  per  cent,  of  nitrogen  found  in  No.  3781  is  higher  than  has 
been  previously  observed  in  any  sample  analyzed  here,  8.08  per 
cent. 

The  per  cent,  of  nitrogen  found  in  No.  3832  is  very  low  for 
pure  meal,  but  the  sample  does  not  appear  to  be  adulterated. 
The  other  differences  in  nitrogen,  among  these  eight  samples,  are 
such  as  occur  constantly  and  are  due  to  differences  of  soil  and 
fertilizers  on  which  the  cotton  was  raised  and  to  differences  in  the 
thoroughness  of  the  hulling. 

Owing  to  increased  foreign  demand  the  price  of  cotton  seed 
meal  has  advanced  sharply  so  that  it  is  no  more  our  cheapest 
source  of  available  nitrogen.  Thus  the  average  cost  of  nitrogen 
in  these  eight  samples,  analyzed  in  1893,  was  17£  cents  per  pound. 

Last  year  the  average  cost  was  only  about  15  cents,  nevertheless 
meal  of  prime  quality  is  still  a  profitable  fertilizer  to  use  if 
bought  at  $30  or  even  $31  per  ton. 

Special  attention  is  called  to  the  three  samples,  3833^  3827  and 
3856.  They  contain  somewhat  more  than  half  as  much  nitrogen 
and  considerably  less  phosphoric  acid  and  potash  than  the  other 
samples,  but  were  sold  for  only  a  dollar  or  two  less  per  ton. 

These  are  "  Cotton  Seed  Meal "  as  well  as  the  others  but  are 
made  from  the  seed  of  Sea  Island  Cotton  ground  with  the  hulls. 
They  are  readily  distinguished  by  their  dai'k  color  and  the 
presence  of  hard  black  fragments  of  hulls. 

As  fertilizers  they  are  not  worth  more  than  $18.00  per  ton 
when  bright  decorticated  meal  can  be  bought  for  $30.00. 
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It  is  quite  likely  that  this  sort  of  meal  will  be  put  on  our 
market  more  commonly  than  heretofore. 

In  ordering  Meal  to  use  as  a  Feed  or  as  a  Fertilizer,  purchasers 
should  require  Decorticated,  Upland  Cotton  Seed  Meal  containing  at 
least  6.5  per  cent,  of  Nitrogen,  unless  they  are  willing  to  use  the 
other,  greatly  inferior  meal,  which  cannot  be  economically  done  unless 
it  can  be  got  for  a  greatly  reduced  price. 

There  is  no  evidence  that  the  undecorticated  meal  is  in  any 
way  injurious  to  stock;  indeed  some  feeders  prefer  it  to  the 
clear  decorticated  meal  on  the  ground  that  it  is  less  likely  to  cloy 
cattle  if  fed  in  large  quantity. 

But  both  its  manurial  and  its  feed  value  are  much  less  than 
those  of  decorticated  meal. 

Description  of  Samples. 

3848.  Sold  by  A.  H.  Rice,  Granby.  Sampled  by  H.  A. 
Sheldon,  West  Suffield. 

4025.  Sold  by  Olds  &  Whipple,  Hartford,  in  the  fall  of  1892. 
Sampled  by  Eugene  Brown,  Poquonock. 

3781.  Bought  at  the  south  by  A.  Pouleur,  Windsor,  and 
sampled  by  him. 

3881.  Sold  by  Olds  &  Whipple.  Sampled  by  Station  Agent 
from  stock  of  J.  A.  DuBon. 

3858.  Sold  by  Olds  &  Whipple,  Hartford,  in  spring  of  1893. 
Sampled  by  Eugene  Brown,  Poquonock. 

3861.  Sold  by  Edward  Austin,  Suffield.  Sampled  by  O.  E. 
Pitcher,  Enfield. 

3924.  Sold  by  C.  H.  Dexter  &  Sons,  Windsor  Locks.  Sam- 
pled by  Eugene  Brown  and  T.  B.  Hathaway  from  stock  sold  to 
several  purchasers. 

3832.  Sold  by  J.  H.  Viets,  Copper  Hill.  Sampled  by  S.  D. 
Viets. 

3833.  Sold  by  J.  H.  Viets.     Sampled  by  S.  D.  Viets. 
3827.     Sold  by  C.  H.  Dexter  &  Sons,  Windsor  Locks.     Sam- 
pled by  Eugene  Brown,  Poquonock. 

3856.  Sold  by  E.  S.  Hough,  Poquonock.  Sampled  by  Eugene 
Brown,  Poquonock. 

3941.  Sold  by  Horace  Griffin,  East  Granby.  Sampled  by 
B.  L.  Alderman,  West  Suffield. 

3943.  Sold  by  J.  H.  Viets,  Copper  Hill.  Sampled  by  S.  D. 
Viets. 
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Castor  Pomace. 

The  ground  residue  of  castor  beans  from  which  castor  oil  has 
been  extracted.  An  excellent  fertilizer  but  extremely  poisonous 
to  cattle  if  they  get  access  to  it. 

3807.  Made  by  H.  J.  Baker  &  Bro.,  K  Y.  Stock  of  W.  F. 
Andross,  East  Hartford. 

3925.  Made  by  H.  J.  Baker  &  Bro.,  N.  Y.  Stock  of  F.  S. 
Bidwell,  Windsor  Locks.     Sampled  by  T.  B.  Hathaway,  Windsor. 

3826.  Collier  Castor  Pomace,  sold  by  F.  Ellsworth.  Stock 
bought  by  J.  A.  DuBon,  Poquonock. 

3808.  Made  by  Red  Seal  Castor  Oil  Co.,  St.  Louis,  Mo.  Stock 
of  J.  A.  Warner,  Tylerville. 

Analyses. 

3807  3925  3826  3808 

Nitrogen 5.39  4.58  4.62  4.40 

Phosphoric  Acid 1.85  1.66  1.45  1.34 

Potash 1.28  1.20  1.09  1.12 

Cost  per  ton $24.00  $24.00  $22.00  $25.00 

Nitrogen   costs  cents   per 

pound 19.2  22.9  20.9  25.4 

As  the  analyses  show,  the  castor  pomace  sold  this  year  in  Con- 
necticut has  contained  much  less  nitrogen  than  formerly  and  in 
consequence  it  has  been  a  very  expensive  source  of  nitrogen. 

Horn  Dust. 

4058.  Made  by  the  Salisbury  Cutlery  Handle  Co.,  Salisbury. 
Sent  by  Henry  Belden,  Falls  Village. 

This  sample  contained  14.48  per  cent,  of  nitrogen.  It  con- 
sisted partly  of  turnings  and  partly  of  fine  horn  dust.  While 
the  nitrogen  of  horn  is  by  no  means  as  available  to  plants  as  that 
of  dried  blood  or  fine  ground  bone,  experiments  have  shown  that 
it  has  considerable  agricultural  value.  The  horn  may  be  com- 
posted with  horse  manure  or  lime.  If  applied  to  land  without 
previous  composting  it  should  be  used  in  the  fall  rather  than  in 
the  spring. 

Dissolved  Bone  Black  and  Dissolved  Bone. 

Superphosphates  made  by  treating  waste  and  spent  bone  black 
from  the  sugar  refineries,  or  bone  dust,  with  oil  of  vitriol  which 
renders  the  phosphoric  acid  largely  soluble  in  water. 
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Dissolved  Bone  Black. 
3993.  Stock  of  L.  Sanderson,  New  Haven.     3994.  Sold  by 
Quinnipiac  Co.,  Boston.     Stock  of  Olds  &  Whipple,  Hartford. 

Dissolved  Bone. 
3739.   Sold  by  C.  E.  Stagg,  Stratford.     Sampled  and  sent  by 
S.  E.  Curtiss,  Stratford. 

Analyses. 

3993  3994  3739 

Soluble  Phosphoric  Acid 1 6.38  12.34  6.61 

Reverted         "            "     .35  3.46  6.72 

Insoluble         "           " trace  trace  1.33 

Cost  per  ton $26.00  27.00  16.00f 

Soluble  phosphoric  acid  costs  cents 

per  pound* 7.8  9.3  5.6 

The  dissolved  bone  black  is  particularly  convenient  to  handle 
because  it  never  cakes  in  the  bag  or  heap. 

But  it  will  well  repay  those  who  are  using  any  considerable  quan- 
tity of  phosphates  to  get  quotations  of  dissolved  South  Carolina  or 
Florida  rock  phosphate.  This  material,  which  should  contain  12-14 
per  cent,  of  soluble  and  reverted  acid,  if  freshly  made  is  apt  to  cake  on 
lying,  but  if  mixed  promptly  with  nitrogenous  matter  and  especially  if 
the  mixture  is  used  soon  after  mixing  there  should  be  no  difficulty  in 
handling  it.  The  soluble  phosphoric  acid  of  rock  phosphate  is  as  valu- 
able for  plant  food  as  in  any  other  form  of  superphosphate  and  dissolved 
rock  phosphate  is  very  decidedly  cheaper  than  dissolved  bone  black. 
When  the  available  phosphoric  acid  of  dissolved  bone  black  costs  8 
cents  per  pound,  it  can  probably  be  got  in  dissolved  phosphate  for  from 
5  to  5I  cents. 

III.     Raw    Materials    of   High  Grade   containing   Potash. 
High  Grade  Sulphate  op  Potash. 

This  material  should  contain  over  90  per  cent,  of  pure  sulphate 
of  potash  or  about  the  same  quantity  of  actual  potash  as  the 
muriate,  but  no  more  than  a  trace  of  chlorine. 

3797.  Sold  by  Leander  Wilcox,  Mystic.  Sampled  by  H.  H. 
Austin,  Suffield. 

3862.  Sold  by  Wm.  R.  Peters  &  Co.,  New  York.  Sampled 
by  O.  E.  Pitcher,  Enfield  Bridge. 

*  Allow  for  reverted  and  insoluble  phosphoric  acid  6  and  2  cents  per  pound 
respectively. 

f  In  eight  ton  lot. 
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3896.  Sold  by  L.  Sanderson,  New  Haven.  Sampled  by  W.  E. 
Russell,  Suffield. 

3926.  Sold  by  L.  Sanderson,  New  Haven,  Sampled  by  A.  P. 
Hills,  Silver  Lane. 

3963.  Sold  by  G.  B.  Alderman,  Suffield.  Sampled  by  S.  D. 
Viets,  Copper  Hill. 

3966.  Sold  by  Quinnipiac  Co.,  Boston.  Stock  of  Olds  & 
Whipple,  Hartford. 

(For  analyses  see  the  table  on  page  24.) 

Double  Sulphate  oe  Potash  and  Magnesia. 

This  material  is  usually  sold  as  "  sulphate  of  potash  "  or  "  man- 
ure salts,"  on  a  guarantee  of  "48-50  per  cent,  sulphate,"  which 
is  equivalent  to  25.9-27.0  per  cent,  of  actual  potash.  Besides  some 
46-50  per  cent,  of  sulphate  of  potash  it  contains  over  30  per  cent, 
of  sulphate  of  magnesia,  chlorine  equivalent  to  3  per  cent,  of 
common  salt,  a  little  sulphate  of  soda  and  lime,  with  varying 
quantities  of  moisture. 

3927.  Sold  by  National  Fertilizer  Co.,  Bridgeport,  to  G.  W. 
&  H.  B.  Williams,  East  Hartford.  Sampled  by  A.  P.  Hills,  Sil- 
ver Lane.  The  goods  represented  by  this  sample  were  bought 
for  high  grade  sulphate  the  price  charged  being  $54  per  ton. 
On  receipt  of  the  analysis  showing  that  the  goods  were  not  high 
grade  sulphate,  the  purchaser  protested.  The  National  Fertilizer 
Co.  writes  in  explanation  "  We  entered  the  order  correctly  and  it 
was  called  to  the  factory  and  checked  off  after  shipment,  but 
for  all  that,  the  factory  book  now  shows  that  the  two  kinds 
were  sent  as  above."  (A  part  of  the  invoice  was  high  grade  sul- 
phate.) "We  have  explained  to  Messrs.  Williams  and  sent  them 
a  '  corrected  bill.'  "     The  price  finally  paid  was  $30  per  ton. 

Muriate  of  Potash. 

Commercial  muriate  of  potash  contains  about  80  per  cent,  of 
muriate  of  potash  (potassium  chloride)  15  per  cent,  or  more  of 
common  salt  (sodium  chloride),  and  4  per  cent,  or  more  of  water. 

It  is  generally  retailed  on  a  guarantee  of  80  per  cent,  muriate, 
which  is  equivalent  to  50.5  per  cent,  of  actual  potash. 

3967.  Sold  by  Quinnipiac  Co.,  Boston.  Stock  of  Olds  & 
Whipple,  Hartford. 
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Analyses. 

3797     3862     3896     3926  3963     3966     3927  3967 

Potash  soluble  in  water,  49.15  51.92  48.36  50.46  48.67  48.40  25.96  49.76 
Equivalent  sulphate  of 

potash 90.92    96.06    89.47     93.35  90.04    89.50    48.03     

Equivalent    muriate   of 

potash 79.11 

Cost  per  ton $55.00  $53.25  $55.00  $54.00  $59.00  $55.00  $30.00  $48.00 

Potash    costs    cents 

per  pound 5.58     5.13     5.68     5.35  6.6       5.7       5.8  4.8 

The  cost  of  actual  potash  in  the  samples  of  sulphate  has  been 
from  5.13  to  6.6  cents  per  pound.  The  high  cost  of  potash  in 
certain  samples  is  explained  by  the  abnormally  low  per  cent,  of 
potash  in  the  goods,  in  some  cases  more  than  two  per  cent,  lower 
than  the  average.  Four  out  of  the  six  samples  of  the  high  grade 
sulphate  have  less  than  50  per  cent,  of  potash. 

The  frequent  objections  of  manufacturers  this  year  to  the  per 
cent,  of  potash  found  in  the  various  brands  of  mixed  fertilizers 
may  have  their  explanation  also  in  this  deficiency  of  potash  in 
the  raw  material  used  as  a  source  of  potash. 

For  all  crops  except  tobacco,  sugar  beets  and  possibly  potatoes, 
muriate  of  potash  is  altogether  the  most  economical  source  of 
supply. 

If  muriate  is  applied  in  moderate  quantity  in  the  fall  or  very 
early  spring  to  potato  laud  no  damage  to  the  quality  or  produc- 
tiveness of  the  crop  need  be  feared. 


IV.     Raav  Materials  containing  Nitrogen  and  Phosphoric 

Acid. 

Bone  Manures. 

The  terms  "Bone  Dust,"  "Ground  Bone,"  "Bone  Meal"  and 
"Bone"  applied  to  fertilizers,  sometimes  signify  material  made 
from  dry,  clean  and  pure  bones;  in  other  cases  these  terms  refer 
to  the  result  of  crushing  fresh  or  moist  bones  which  have  been 
thrown  out  either  raw  or  after  cooking,  with  more  or  less  meat, 
tendon,  and  grease — and  if  taken  from  garbage  or  ash  heaps,  with 
ashes  or  soil  adhering;  again  they  denote  mixtures  of  bone,  blood, 
meat  and  other  slaughter-house  refuse  which  have  been  cooked  in 
steam-tanks  to  recover  grease,  and  are  then  dried  and  sometimes 
sold  as  "tankage;"  or,  finally,  they  apply  to  bone  from  which  a 
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large  share  of  the  nitrogenous  substance  has  been  extracted  in 
the  glue  manufacture.  The  nitrogen  of  all  these  varieties  of 
bone  when  they  are  in  the  same  state  of  mechanical  subdivision 
has  essentially  the  same  fertilizing  value. 

1.     Sampled  by  Station  Agents. 

On  following  pages  are  tabulated  eighteen  analyses  of  samples 
of  this  class. 

The  average  cost  of  these  bone  manures  is  $31.70  and  the  average 
valuation  $32.01  per  ton.  This  close  agreement  of  cost  and  valuation 
in  the  case  of  bone  indicates  that  the  Station's  schedule  of  valuation 
is  in  substantial  agreement  with  the  actual  market  prices. 

There  has  been  no  cheaper  form  of  readily  available  organic  nitrogen 
in  the  market  the  past  year  than  fine  ground  bone  and  tankage. 


2.   Sampled  by  manufacturers  ;  and  3.  Sampled  by  private 
individuals. 

The  following  samples,  deposited  at  the  Station  by  manufac- 
turers in  compliance  with  the  law,  are  analyzed  to  meet  the 
requirement  of  the  law  which  calls  for  an  annual  analysis  of  each 
brand.  The  sampling  agents  of  the  station  did  not  succeed  in 
finding  these  brands  on  sale  in  the  State. 

3911.  Crocker's  Ground  Bone  Meal.  Made  by  the  Crocker 
Fertilizer  and  Chemical  Co.,  Buffalo,  N.  Y.  Sampled  by  the 
manufacturer. 

3917.  Crocker's  Pure  Ground  Bone.  Sampled  by  the  manu- 
facturer. 

3912.  Lister's  Celebrated  Ground  Bone.  Made  by  Lister's 
Agricultural  Chemical  Works,  Newark,  N.  J.  Sampled  by  the 
manufacturer. 

3860.  Cooper's  No.  2  Bone.  Made  by  Peter  Cooper's  Glue 
Factory,  N.  Y.  Sampled  by  O.  E.  Pitcher,  Enfield,  Conn.,  from 
stock  purchased  by  him. 

4059.  Clean  Bone  Dust.  Made  by  the  Salisbury  Cutlery 
Handle  Co.,  Salisbury.  Sampled  and  sent  by  Henry  Belden, 
Falls  Village. 
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Mechanical  Analyses. 

3911  3917 

Fine,  smaller  than  -^  inch 67  41 

Fine  medium,  smaller  than  JL.  inch.       18  27 

Medium,  smaller  than  ^  inch 13  26 

Coarse,  larger  than  TL  inch 2  6 

100         100         100         100       100 

Chemical  Analyses. 

Nitrogen 1.76        4.08 

Phosphoric  acid 26.46     25.27 

Valuation  per  ton $33.87      35.33 

Cost  per  ton 

QunsrOTPiAC  Bone  Meal. 

A  sample  of  this  article,  No.  3806,  drawn  from  stock  of  J.  W. 
Gardner,  Cromwell,  was  analyzed  with  the  results  given  below. 
The  manufacturers  protested  that  the  analysis  did  hot  fairly 
represent  the  average  quality  of  the  brand  and  at  their  request 
an  analysis  was  made  of  another  sample,  drawn  from  stock  of  A. 
P.  Wakeman,  Fairfield.  This  later  analysis,  No.  3916,  is  tabu- 
lated with  others  on  page  27  and  is  here  reproduced  for  compar- 
ison. 

Mechanical  Analyses. 

3806  3916 

Fine,  smaller  than  Jg-  inch 55  31 

Fine  medium,  smaller  than  ^  inch 27  ,  29 

Medium,  smaller  than  ^  inch 18  38 

Coarse,  larger  than  ^  inch --  2 

100  100 

Chemical  Analyses  and  Valuations. 

Nitrogen 3  16  4.05 

Phosphoric  acid 19.25  21.54 

Cost  per  ton... $33.00  29.00 

Valuation  per  ton $28.96  30.54 

Tankage. 
This  name  is  properly  applied  only  to  the  sediment  remaining 
«in  tanks  where  meat  scrap  with  some  bone  is  rendered  to  separate 
the  fat.  After  boiling  or  superheating  with  steam,  the  fat  rises 
to  the  surface  of  the  water  and  is  removed,  the  soup  is  run  off, 
and  the  settlings  at  the  bottom  are  dried  and  sold  as  tankage. 
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Such  material  contains  a  percentage  of  nitrogen  as  large  as  or 
larger  than  that  of  phosphoric  acid.  But  the  name  tankage  is 
also  applied  to  mixtures  that  consist  largely  of  bone  and  do  not 
differ  greatly  in  composition  from  pure  bone. 

Sampled  by  Station  Agent. 

3801.  Blood,  Bone  and  Meat.  Sold  by  L.  Sanderson,  New 
Haven.     Sampled  from  stock  of  E.  P.  Carroll,  East  Hartford. 

3805.  Ground  Tankage.  Sold  by  Quinnipiac  Co.  Sampled 
from  stock  of  Olds  &  Whipple,  Hartford. 

4026.  Made  by  Danbury  Fertilizer  Co.,  Danbury,  Ct.  Stock 
of  L.  P.  Russell,  Orange. 

Mechanical  Analyses. 

3801  3805  4026 

Fine,  smaller  than  -^  inch 47  62                47 

Fine  medium,  smaller  than  Jg  inch  _ .         29  22                 23 

Medium,  smaller  than  -^  inch 20  16.                17 

Coarse,  larger  than  j-1^  inch 4  ..                  13 

100  100  100 

Chemical  Analyses  and  Valuations. 

Nitrogen 7.07  4.53  5.13 

Phosphoric  acid 9.59  19.15  16.71 

Cost  per  ton .$35.00  32.00  30.00 

Valuation  per  ton $27.65  33.03     '        29.41 


Dry   Ground  Fish. 

This  material  is  often  mixed  with  oil  of  vitriol  to  hinder  decay 
during  drying,  and  the  bones  of  the  fish  are  as  a  result  dissolved 
to  some  extent. 

3992.  Made  by  the  Quinnipiac  Co.  Sampled  from  stock  of 
Olin  Wheeler,  Buckland,  and  Olds  &  Whipple,  Hartford. 

Analysis. 

3992 

Nitrogen  as  ammonia .25 

Organic  Nitrogen 8.44 

Soluble  phosphoric  acid _  .66 

Reverted  phosphoric  acid 4.22 

Insoluble  phosphoric  acid 2.17 

Cost  per  ton $40.00 

Valuation  per  ton $37.19 
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Mixed    Fertilizees. 
I.    Bone  and  Potash. 

The  following  brands,  though  sold  under  a  variety  of  names, 
consist  of  bone  or  tankage  mixed  with  potash  salts. 

3750.  "Ground  Bone."  Made  by  Preston  Fertilizer  Co., 
Greenpoint,  N.  Y.     Stock  of  F.  M.  Raymond,  Westport. 

3997.  Circle  Brand  Bone  and  Potash.  Made  by  Bradley  Fer- 
tilizer Co.,  Boston.     Manufacturers  sample. 

4004.  "Self-recommending  Fertilizer."  Made  by  F.  Nuhn, 
Waterbury.     Sampled  by  Station  agent. 

4006.  "  Ground  Bone."  Made  by  E.  F.  Coe,  N.  Y.  Sampled 
by  Station  agent  from  stock  of  Wheeler  &  Howe,  Bridgeport, 
and  J.  O.  Fox,  Putnam. 

Mechanical  Analyses. 

3750  3997  4001  4006 

Fine,  smaller  than  -£$  inch 37  54  45           31 

Pine  medium,  smaller  than  ^s  inch 28  31  28           24 

Medium,  smaller  than  ^  inch 26  15  18           18 

Coarse,  larger  than  -^  inch 9  ..  9           2V 

100         100         100         100 

Chemical  Analyses. 

Nitrogen 3.52  2.49  3.57  2.87 

Phosphoric  acid 7.33  18.52  21.10  20.24 

Potash 3.50  3.04  2.09  3.31 

Costperton ..    $29.00       28.00      32.50 

Valuation  per  ton $19.40      29.26      32.19      28.24 

Two  samples  of  G.  W.  Miller's  Bone  Phosphate  were  drawn 
and  sent  for  analysis  by  D.  W.  Patten,  Clintonville,  from  stock 
shipped  directly  from  the  manufacturer  to  Clintonville. 

3851  cost  $3*7.00  per  ton  and  had  a  minimum  guarantee  of 
4.66  per  cent,  nitrogen,  4.9  per  cent,  potash,  and  12.50  per  cent, 
phosphoric  acid. 

3852  cost  $36.00  and  was  guaranteed  to  contain  3.5  per  cent, 
of  nitrogen,  4.5  of  potash  and  11.0  of  phosphoric  acid. 

The  percentages  found  were  as  follows  : 

3851  3852 

Nitrogen  as  nitrates 1.30  1.75 

as  acamonia _  .20  .17 

organic. 1.90  1.31 

Total  nitrogen 3.40  3.23 

Total  phosphoric  acid ._  9.67  10.41 

Total  Potash 6.48  4.51 
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II.   Nitrogenous  Superphosphates  and  Guanos. 

Here  are  included  those  mixed  fertilizers  containing  nitrogen, 
phosphoric  acid  and  in  most  cases  potash,  which  are  not  designed 
by  their  manufacturers  for  use  on  any  special  crop.  "  Special 
Manures  "  are  noticed  further  on. 


1.  Samples  drawn  by  Station  agents. 

In  the  tables  on  pages  32  to  39  are  tabulated  the  analyses  of 
forty-nine  brands,  made  on  samples  collected  by  the  Station 
agents. 

Notes  on  Particular  Analyses. 

No.  3815,  Farmers'  New  Method  Fertilizer,  made  by  the 
Bradley  Fertilizer  Co.,  Boston,  Mass.,  was  objected  to  by  the 
manufacturer  on  account  of  the  low  percentage  of  potash.  It 
represented  a  mixture  of  samples  from  the  stock  of  Wilson  & 
Burr,  Middletown,  L.  F.  Judson,  Stratford,  W.  F.  Andross,  East 
Hartford,  D.  N.  Clark  &  Sons,  Milford.  On  account  of  this  pro- 
test another  sample  of  this  brand  was  drawn,  No.  3950,  the 
analysis  of  which  is  given  in  the  table  on  page  38  and  is  here 
reproduced  for  comparison. 

Analyses  of  Bradley's  Farmers'  New  Method  Fertilizer. 

3815  3950 

Total  nitrogen 2.25  2.30 

Phosphoric  acid 11.32  11.03 

Potash 2.42  2.68 

Valuation $23.45  23.48 

Neither  of  these  analyses  shows  the  quantity  of  potash  claimed 
by  the  manufacturer.  A  possible  explanation  of  this  discrepancy 
is  given  on  page  24. 
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Dealers' 
cashprice 
per  ton. 
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Dealer. 
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sa 

p 

s-T 

CD 
Ph 

0 

0 
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is 

W.  Tillinghast,  Plainfield. 
J.  A.  Paiue,  Danielsonville. 
Henry  Davis,  Durham  Center. 
Bulkley  &  Hanmer,  Wethersfield. 
John  Bransfiold,  Portland. 

E.  L.  Strong,  Colchester. 

S.  D.  Woodruff  &  Sons,  Orange. 
J.  H.  Ray  &  Son,  Greenwich. 

F.  S.  Bidwell,  Windsor  Locks. 
J.  M.  Young,  Norwich. 

W.  J.  Starr,  Groton. 
K.  N.  Pierce  &  Co.,  Plainvillc. 
M.  Beach  &  Son,  New  Milford. 
Carter  &  Strong,  Manchester. 
Henry  Davis,  Durham  Center. 

F.  H.  &  L.  C.  Root,  Farmington. 
J.  H.  Lewis,  Willimantic. 

S.  A.  Billings,  Meriden. 

G  W.  Carver  &  Son,  Putnam. 

H.  H.  Davenport,  Pomfret. 

S.  E.  Brown.  Collinsville. 

S  T.  Welden.  Simsbury. 

Quinnebaug  Store.  Danielsonville. 

G.  W.  Eaton,  Bristol. 

J.  W.  Gardner,  Cromwell. 
B.  F.  Silliman,  New  Canaan. 
G.  B.  Alderman,  Suffield. 
J.  R,  Babcock,  Old  Mystic. 

Manufacturer. 

Bradley  Fertilizer  Co.,  92  State  St.,  Hart- 
ford. 

Bowker  Fertilizer  Co.,  43  Chatham  St., 
Boston,  Mass. 

Williams  &  Clark  Fertilizer  Co.,  71  Fulton 
St.,  N.  Y. 

Bradley  Fertilizer  Co.,  92  State  St.,  Boston, 
Mass. 

Quinnipiac  Co.,  92  State  St.,  Boston,  Mass. 
Quinnipiac  Co.,  92  State  St ,  Boston.  Mass. 
Read  Fertilizer  Co.,  Box  3121,  N.  Y.  City 
Crocker  Fertilizer  &  Chemical  Co.,  Buffalo, 
N.  Y. 

Name  or  Brand. 

6 
p 

CB 

p 

% 

0 

- 

CD 

w 

Sure  Crop  Phosphate. 

Americus  Brand  Ammoniated  Bone 
Superphosphate. 

Farmers'  New  Method  Fertilizer. 

Fish  and  Potash,  Plain  Brand. 
Ammoniated  Dissolved  Bone. 
High  Grade  Farmers'  Friend. 
Practical  Phosphate. 
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Dealers' 
cash  price 
per  ton. 

©  o  ©  © 

O  CM  O  O 

o  ■>*  o  — 

co  co  co  co 

o  o  o  ©  © 
o  o  ©  ©  o 
t-  too  in  o) 

CO    CO    CO    CO    CM 

©  ©  ©  ©  © 
©  ©  ©  ©  © 

—    —    -r    CD   00 

co  co  co  co  co 

©©©©©©©©©©©©o©© 

©0©©©©©©<M©©©©~© 
tOiOiO^iOiOiOtD'tNOONOiO 

cococococococococococococococo 

Dealer. 

W.  T.  Andrews,  Orange. 
W.  A.  Burr,  West  Hartford. 
D.  N.  Clark,  Shelton. 
L.  D.  Post,  Andover. 

D.  C.  Wood,  Stratford. 
Olds  &  Whipple,  Hartford.. 
J.  W.  Gardner,  Cromwell. 
Bailey  &  Markliam,  Cobalt. 
S.  J.  Hall,  Meriden. 

G.  A.  &  H.  B.  Williams,  East  Hartford. 

E.  P.  Carroll.  East  Hartford. 
T.  E.  Eldridge,  Norwich. 

F.  S.  Bidwell,  Windsor  Locks. 
W.  W.  Cooper,  Suffield. 

Manufacturer. 

W.  F.  Andross,  East  Hartford. 

R.  F.  Woodford,  Plainville. 

G.  E.  Pratt,  Silver  Lane. 

A.  H.  Skinner,  South  Manchester. 

L.  J.  Grant,  Wapping. 

A.  S.  Russell,  Meriden. 

John  Bransfield,  Portland. 

W.  A.  Burr,  West  Hartford. 

H.  L.  Hall,  2d,  Wallingford. 

J.  0.  Fox  &  Co.,  Putnam. 

Hillhouse  &  Taylor,  Willimantic. 

F.  P.  Burr,  Middletown. 

L.  D.  Post,  Andover. 

F.  L.  Grange,  Jr.,  Bloomfield. 

Manufacturer. 

The  E.   Frank  Coe  Co.,  16  Burling  Slip, 
N.  Y.  City. 

Cumberland   Bone    Phosphate   Co.,    Port- 
land, Me. 
Quinnipiac  Co.,  92  State  St.,  Boston,  Mass. 

H  J.  Baker  &  Bro.,  93  William  St.,  N.  Y 

City. 
National  Fertilizer  Co.,  Bridgeport. 

L    B.  Darling  Fertilizer  Co.,   Pawtucket, 
R.  I. 

Leauder  Wilcox,  Mystic. 

Soluble  Pacific  Guano  Co.,  Boston,  Mass. 

The  E.  Frank  Coe  Co.,  16  Burling  Slip, 
N.  Y.  City. 

Chicopee   Guano   Co.,  140   Maiden  Lane, 
N.  Y.  City. 

T3 
P 

CO 

o 

CD 

s 

CO 

High  Grade  Fish  and  Potash. 
Cumberland  Superphosphate. 

Quinnipiac  Phosphate. 
Harvest  Home  Phosphate. 

Chittenden's  Fish  and  Potash. 
Animal  Fertilizer. 

Fish  and  Potash. 
Soluble  Pacific  Guano. 

Alkaline  Bone. 

Chicopee  Farmers'  Reliable  Fertili- 
zer. 

p 

■B  o 

3836 
3899 

3818 
3891 

3885 
3939 
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The  Guarantees. 

The  law  of  Connecticut  requires  every  package  of  fertilizer  to 
bear  a  statement  of  the  actual  composition  of  the  goods.  This 
usually  expresses  the  quantities  of  nitrogen,  phosphoric  acid  and 
potash  within  certain  limits,  as  "nitrogen  2-4  per  cent." 

If  a  fertilizer  with  such  a  guarantee  actually  contains  2  per 
cent,  of  nitrogen,  it  is  within  the  manufacturer's  guarantee. 

It  is  the  lowest  figures  of  the  guarantee  therefore  that  purchasers 
should  regard. 

Of  the  forty-nine  brands  here  reported  seventeen  are  below  their 
minimum  guarantee  in  respect  of  one  ingredient,  and  three  in  respect 
of  two  ingredients.  That  is,  considerably  more  than  one-third  of  all 
the  nitrogenous  superphosphates  in  our  market  contain  less  of  one  or  of 
two  ingredients  than  they  are  claimed  to  contain. 

It  is  urged  that  an  excess  of  one  ingredient  over  the  guarantee 
should  be  held  to  make  good  the  deficiency  of  another.  But 
with  reasonable  care  and  skill  in  the  manufacture  and  in  the 
sampling  and  analysis  of  the  goods  the  actual  analysis  should  not 
fall  below  the  minimum  guaranteed  in  any  respect  particularly 
when  wide  limits  are  allowed  in  the  guarantees  themselves. 

Cost  and  Valuation. 
Cost. 

The  method  used  to  ascertain  the  retail  cash  price  of  the  phos- 
phates is  as  follows : 

The  sampling  agents  inquire  and  note  the  price  at  the  time 
each  sample  is  drawn.  The  analysis  when  done  is  reported  to 
each  dealer  from  whom  a  sample  was  taken,  with  an  enclosed 
postal  card  addressed  to  the  Station,  and  a  request  to  note  on  it 
whether  the  retail  cash  price  is  correctly  given  and  to  mail  to  the 
Station. 

From  these  data  the  average  prices  are  computed. 

Valuation. 

The  valuation  has  been  computed  in  all  cases  in  the  usual 
manner. 

Percentage  Difference  given  in  the  last  column  of  the  table 
shows  the  percentage  excess  of  the  cost  price  over  the  average 
retail  cost  of  the  nitrogen,  phosphoric  acid  and  potash  contained 
in  the  fertilizer. 

This  information  puts  the  purchaser  in  a  position  where  he  can 
figure  as  to  the  probable  relative  value  of  the  different  brands 
and  the  probable  relative  economy  of  buying  fertilizers  mixed  or 
unmixed. 
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Which  method  of  buying  is  preferable  can  only  be  determined 
by  each  individual  farmer,  who  should  know  best  what  his  soil  and 
crops  need  and  what  his  facilities  for  purchase  and  payment  are. 

No  general  rule  can  be  given.  In  one  case  ready-mixed,  in 
another,  home-mixed  fertilizers  may  be  found  the  more  profitable 
to  use. 

The  average  cost  of  the  nitrogenous  superphosphates  is  $32.99. 
The  average  valuation,  $23.48,  and  the  percentage  difference  40.5. 

Last  year  the  corresponding  figures  were  :    . 
Average   cost    $34.80,  Average   valuation    $26.25,  Percentage 
difference  32.6. 

2.   Sampled  by  Manufacturers  and  3.   Sampled  by  private 
individuals. 

(For  tabulated  analyses  see  page  42.) 
2.      Sampled  by   Manufacturers. 
These  san^les  were  sent  to  the  Station  in  compliance  with  the 
terms  of  the  Fertilizer  Law  and  were  analyzed  because  no  samples 
of  the  brands  named  were  found  in  market  by  our  sampling  agents : 
3987.  Anchor  Brand  Fish  and  Potash.     Made  by  the  Bradley 
Fertilizer  Co.,  Boston. 

3999.  Original  Coe's  Superphosphate.  Made  by  the  Bradley 
Fertilizer  Co. 

3984.  Vegetable  Bone  Superphosphate.  Made  by  the  Crocker 
Fertilizer  and  Chemical  Co.     Buffalo,  N.  Y. 

3983.  Bone,  Fish  and  Potash.  Made  by  E.  R.  Kelsey, 
Branford. 

3986.  Lister's  "Success"  Fertilizer.  Made  by  Lister  Fertil- 
izer Chemical  Works,  Newark,  N.  J. 

4000.  Banner  Fertilizer.  Made  by  Walker,  Stratman  &  Co., 
Pittsburg,  Pa. 

4001.  Four  Fold  Fertilizer.     Made  by  Walker,  Stratman  &  Co. 

3.  Sampled  by  private  individuals. 

3834.  "Conn.  Valley  Orchard  Go's  Fertilizer."  Made  by 
Quinnipiac  Co.,  New  York.  Sampled  by  Conn.  Valley  Orchard 
Co.,  New  Britain. 

3774.  G.  W.  Miller's  Flour  of  Bone  Phosphate.  Made  by  G. 
W.  Miller,  Middlefield.     Sampled  by  C.  P.  Augur,  Middlefield. 

3942.  Sanderson's  Formula  A.  Made  by  L.  Sanderson,  New 
Haven.     Sampled  by  Josiah  Hawkins,  Southport. 

4011.  Sanderson's  Formula  A.  Made  by  L.  Sanderson,  New 
Haven.     Sampled  by  W.  S.  Clark,  Stephenson. 
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III.     Special  Manures. 

1.  Sampled  by  Station  Agents. 

For  Analyses  and  Valuations  see  pages  44  to  51. 

Here  are  included  such  Nitrogenous  Superphosphates  as  are 
claimed  by  their  manufacUirers  to  be  specially  adapted  to  the 
needs  of  particular  crops. 

Notice  op  Particular  Analyses. 

The  following  analyses  are  here  tabulated  by  themselves, 
because  in  each  case  the  manufacturer  protested  that  the  analysis 
did  not  represent  the  average  quality  of  the  braud  as  it  was  sold 
in  this  State. 

The  Station  endeavored  in  each  case  to  obtain  other  samples  of 
the  goods  for  analysis,  but  was  not  able  to  secure  them  in  all 
cases.  *  The  Station  does  not  consider  itself  at  liberty  to  withhold 
such  analyses  from  publication  altogether,  but  prints  them  in 
connection  with  the  manufacturer's  statement  or  protest.  It  is 
quite  possible  that  improper  storage  may  alter  considerably  the 
composition  of  a  fertilizer,  and  in  cases  where  the  retailer  re-bags 
a  given  brand  of  goods  there  is  a  possibility  that  the  new  bags 
may  bear  another  brand,  and  thus  make  confusion  in  the  samp- 
ling. For  these  and  other  reasons  the  Station  has  in  all  cases 
where  it  has  been  asked,  and  has  been  possible,  repeated  the 
analysis  on  new  samples. 

3892.  Tobacco  Manure,  made  by  H.  J.  Baker  &  Bro.,  N.  Y. 
City.  It  is  claimed  by  the  manufacturer  that  this  brand  con- 
tains at  least  5  per  cent,  more  potash  and  less  chlorine  than  our 
analysis  shows.  A  new  sample  of  this  brand,  No.  3951,  was 
drawn  from  stock  of  Strong  &  Tanner,  Winsted.  The  analysis 
of  this  is  given  on  page  49,  and  is  here  reproduced  for  compari- 
son. It  contains  over  two  per  cent,  more  of  potash  than  No. 
3892. 

3910.  Complete  Onion  Manure,  made  by  H.  J.  Baker  &  Bro., 
N.  Y.  City.  It  is  stated  by  the  manufacturers  that  the  analysis 
conforms  exactly  to  that  of  their  complete  Potato  Manure  but 
shows  one  per  cent,  less  nitrogen  and  five  per  cent,  more  potash 
than  their  Onion  Manure  contains. 
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3930.  Mapes'  Tobacco  Manure,  Wrapper  brand.  On  account 
of  a  protest  from  the  manufacturer  to  the  effect  that  the  per 
cent,  of  nitrogen  found  was  abnormally  low,  another  sample  was 
drawn  and  analyzed.  This  is  No.  3995,  given  on  page  49,  and 
here  reproduced  for  comparison.  It  contains  .8  per  cent,  more 
nitrogen  than  the  first  analysis. 

3962.  Market  Garden  Manure,  made  by  the  Quinnipiac  Co.  of 
Boston.  The  manufacturer  objects  to  this  analysis  because  both 
nitrogen  and  potash  are  below  the  minimum  guarantee  and 
below  the  average  quality  of  the  goods.  An  attempt  to  find 
other  samples  of  the  brand  after  the  protest  was  received  proved 
unsuccessful. 

4005.  Fairchild's  Formula  for  Corn  and  General  Crops,  made 
by  the  Rogers  &  Hubbard  Co.,  Middletovvn.  A  protest  was 
made  by  the  manufacturer  against  this  analysis  on  account  of 
the  deficiency  of  both  potash  and  phosphoric  acid. 

Analyses. 

3892  3951  3910  3930  3995  3962  4005 

Nitrogen  as  nitrates 1.23  1.27  .12  4.92 

as  ammonia .     3.16  3.92  3.06  2.42  2.50  .78      

organic 1.01  .47  .66  1.96  2  67  2.36  1.45 

Total  nitrogen  found 4.77  4  40  3.72  5.61  6  44  3.26  6.37 

guaranteed...      4.5  4.5      6.2  6.2  3.3  5.5 

Soluble  phosphoric  acid 4.61       3.58  4.83  .37       5.26      

Reverted  phosphoric  acid 1.06       1.02  1.10  3.74  3.43  3.81       

Insoluble  phosphoric  acid  ...  .56         .68  .66  2.09  1.96  1.47      

Total  phosphoric  acid  found.  6.23       5.28  6.59  6.20  5.39  10.54  11.49 

guaranteed 4.5  4.5  9.0  12.0 

Potash  as  muriate .82         .81       7.45         .61         .27       6  63     11.61 

Total  potash  found 9.51      11.70     11.71     11.57     11.87       6.63     11.61 

guaranteed 10.0      10. 0      10.5      10.5        7.0      12.5 

Guarantees. 

Of  the  fifty  brands  of  Special  Manures  analyzed,  thirteen  are  quite 
below  the  manufacturer's  minimum  guarantee  in  respect  of  one  ingre- 
dient, and  nine  are  below  in  respect  of  two  ingredients. 

Cost,  Valuation,  and  Percentage  Difference. 

The  average  cost  per  ton  of  the  Special  Manures  has  been  $37.76. 
The  average  valuation,  $29.35,  and  the  percentage  difference  28.6  per 
cent.  Last  year  the  corresponding  figures  were,  average  cost,  $38.28, 
average  valuation,  $30.70,  percentage  difference,  25.0  per  cent. 
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2.  Sampled  by  Manufacturers  t  and  3.  Sampled  by  Private 
Individuals. 

2.  Manufacturers'1  Samples. 

These  samples  were  sent  to  the  Station  in  compliance  with  the 
terms  of  the  Fertilizer  Law  and  were  analyzed  because  no  sam- 
ples of  the  brands  named  were  found  in  market  by  our  sampling 
agents. 

3998.  Complete  Manure  for  Top  Dressing  Grass  and  Grain. 
Made  by  the  Bradley  Fertilizer  Co.,  Boston,  Mass. 

3985.  Special  Connecticut  Tobacco  Manure.  Made  by  Crocker 
Fertilizer  and  Chemical  Co.,  Buffalo,  N.  Y. 

3988.  Darling's  Tobacco  Grower.  Made  by  the  L.  B.  Darling 
Fertilizer  Co.,  Providence,  R.  I. 

4002.  Special  Tobacco  Manure.  Made  by  Walker,  Stratman 
&  Co.,  Pittsburg,  Pa. 

4003.  Potato  Special  Fertilizer.  Made  by  Walker,  Stratman 
&Co. 

3.  Samples  drawn  by  Private  Individuals. 

4013.  Chittenden's  Complete  Fertilizer  for  Tobacco.  Made 
by  the  National  Fertilizer  Co.,  Bridgeport.  Sampled  by  T.  J. 
Stroud,  Shaker  Station. 

3751.  Potato  Fertilizer.  Made  by  Preston  Fertilizer  Co., 
Greenpoint,  N.  Y.     Sampled  by  John  Mick,  Westport. 

3752.  Onion  Fertilizer.  Made  by  Preston  Fertilizer  Co. 
Sampled  by  John  Mick,  Westport. 

4012.  Mixed  Formula  for  Top  Dressing.  Made  by  L.  Sander- 
son, New  Haven.     Sampled  by  W.  S.  Clark,  Stephenson. 
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IV.  Home  Mixtures. 
Here  are  included  fertilizers  which  have  been  home-made  from 
chemicals  or  raw  materials  bought  of  wholesale  dealers.  This 
method  of  preparing  mixed  fertilizers  is  steadily  growing  in  favor, 
particularly  with  those  who  study  most  closely  the  special  require- 
ment of  their  particular  soils  and  crops.  The  formulas  by  which 
the  mixtures  are  made  are  first  given,  followed  by  the  analyses. 

3819.     Potato  Fertilizer,  made  by  D.  Fenn,  Milford. 

Formula. 
1000  pounds  Blood,  Bone  and  Meat. 
600       "       Dissolved  Bone  Black. 
200       "       Muriate  of  Potash. 
200       "      Nitrate  of  Soda, 


2000       " 
Cost  of  materials  $36.05  per  ton,  delivered. 

4007.  For  General  Use,  made  by  N.  D.  Piatt,  Milford. 

2000  pounds  Blood,  Bone  and  Meat. 

2000  "       Dissolved  Bone  Black. 

500  "       Muriate  of  Potash. 

500  "       Sulphate  of  Potash. 

300  "       Sulphate  of  Ammonia. 

200  "       Nitrate  of  Soda. 

500  "       Ground  Bone. 


6000 
Cost  of  materials  $35.96  per  ton,  delivered. 

4008.     For  Corn,  made  by  Dennis  Fenn,  Milford. 

600  pounds  Bone  Black. 

600       "        Blood,  Bone  and  Meat. 

200       "        Nitrate  of  Soda. 

250       "        Ground  Bone. 

150       "        Muriate  of  Potash. 


1800       " 
Cost  of  materials  $35.60  per  ton,  delivered. 

4009.     For  Potatoes,  made  by  Waldo  Miller,  Middlefield. 

800  pounds  Tankage. 

800       "      Acid  Phosphate. 

400       "      Muriate  of  Potash. 


2000 
Cost  not  given. 
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4010.     For  Potatoes,  made  by  G.  F.  Piatt,  Milford. 

800  pounds  Blood,  Bone  and  Meat. 


400 

"      Ground  Bone. 

550 

'      Dissolved  Bone  Black. 

50 

'      Sulphate  of  Ammonia. 

100 

'      Nitrate  of  Soda. 

50 

'      Sulphate  of  Potash. 

50 

"      Muriate  of  Potash. 

2000   " 

Cost  of  materials  135.31  per  ton,  delivered. 

In  the  following  table  is  given  the  actual  cost  of  the  ingre- 
dients, at  regular  retail  cash  rates,  delivered  at  the  purchasers' 
freight  station.  If  to  this  is  added  $2.00  per  ton  as  the  cost  of 
mixing  on  the  farm  we  find  the  average  cost  of  the  four  fertilizers 
to  be  $37.74  per  ton  and  the  average  valuation  $33.30.  The  per- 
centage difference  between  cost  and  valuation  is  6.8.  That  is, 
the  valuation  is  vei'y  much  nearer  the  cost  price  than  it  is  in 
most  factory-mixed  goods. 

Home-mixed  Fertilizers. — Analyses  and  Valuations. 

Station  No.,  3819  4007  4008  4009  4010 

Nitrogen  as  nitrates 1.89  .46  1.61  .60 

as  ammonia 1.14           .49 

organic 3.47  2.62  3.18  2.87  3.87 

Total  nitrogen 5.36  4.22  4.80  2.87  4.96 

Soluble  phosphoric  acid 3.92  6.40  6.08  5.75  4.48 

Reverted  phosphoric  acid. 4.55  3.11  2.76  2.27  4.10 

Insoluble  phosphoric  acid 2.21  1.95  2.78  1.34  5.04 

Total  phosphoric  acid.. 10.68  11.46  11.64  9.36  13.62 

Potash  as  muriate 5.37  6.40  5.61  9.30  1.32 

Total  potash 5.37  7.23  5.61  9.30  2.07 

Cost  per  ton $36.05         35.96         35.60  35.31 

Valuation  per  ton $34.07         33.76         33.53         29.16         31.86 

Cotton  Hull  Ashes. 

In  the  following  table  are  given  28  analyses  of  this  material 
which  were  made  on  samples  sent  to  the  Station  during  the  pres- 
ent year.  They  show  the  usual  differences  in  quality,  the  per 
cent,  of  potash  soluble  in  water  ranging  from  15.30  to  27.40. 
The  average  per  cent,  is  21.91. 


COTTON   HULL   ASHES. 
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The  cost  of  potash  per  pound  at  retail  in  cotton-hull  ashes  has 
ranged  from  4.9  to  11.4  cents  per  pound  and  has  averaged  6.9  cents. 
Cotton-hull  ash  has  ceased  to  be  a  cheap  source  of  potash. 

On  the  average,  potash  has  cost,  this  year,  over  a  cent  per  pound 
more  in  this  form  than  in  high  grade  sulphate.  It  is,  however,  a 
favorite  fertilizer  -with  many  tobacco  growers  and  is  chiefly  used  on 
the  tobacco  crop. 

Spurious  Cotton  Hull  Ashes. 

On  March  17,  the  Station  reported  Analysis  No.  3753  made  on 
a  sample  drawn  by  A.  E.  Holcomb,  Poquonock,  from  stock  pur- 
chased of  Olds  &  Whipple,  Hartford. 

On  March  23,  analysis  No.  3780  was  reported.  The  sample 
was  drawn  by  H.  C.  Griswold,  Poquonock,  from  stock  purchased 
by  him  out  of  the  same  car  as  Mr.  Holcomb's  stock. 

In  order  that  there  might  be  no  possible  question  as  to  the 
sampling,  the  Station,  at  the  request  of  Messrs.  Olds  &  Whipple 
sent  an  agent  to  Windsor  who  drew  samples  from  five  different 
lots  of  ashes  that  came  from  the  same  car  as  the  samples  just 
mentioned  which  had  been  bought  by  Clark  Brothers,  H.  C.  Gris- 
wold, M.  Larney,  F.  G.  Strickland  and  A.  E.  Holcomb.  A  mix- 
ture was  prepared  of  equal  parts  of  these  samples,  making  the 
Station  sample,  No.  3785,  whose  composition  is  given  below. 

Analyses  of  Spurious  Cotton  Hull  Ashes. 


Potash 

Soda 

Lime _. 

Magnesia 

Oxide  of  iron  and  alumina 

Phosphoric  acid 

Sulphuric  acid . . 

Carbonic  acid 

Sand  and  silica 

"Water,  free  and  combined. 


"  Valuation  " 

These  "Cotton  Hull  Ashes"  were  possibly  from  a  heap  that 
had  been  partially  leached  by  rain  and  mixed  with  sand,  earth, 
or  coal  ashes. 

*  Soluble  in  water.  f  Soluble  in  acid. 


3753 

3780 

3785 

9.85f 

7.21* 

10.06 

1.38 



1.84 

32.79 

31.97 

32.14 

3.63 

4.74 

3.17 

5.76 

6.03 

6.15 

L.54 



1.30 





1.61 

18.66 

20.01 

19.58 

'23.45 

23.59 

22.58 

1.89 

1.51 

98.95 

99.94 

$9.08 



$8.59 

WOOD    ASHES.  59 

The  dealers,  Messrs.  Olds  &  Whipple,  as  soon  as  they  were 
made  aware  of  the  character  of  the  goods,  immediately  recalled 
them,  settled  with  those  who  had  bought  them  and  returned  the 
car  to  the  south. 

How  difficult  it  is  t6  judge  of  the  quality  of  cotton  hull  ashes 
by  simple  inspection  is  shown  by  the  analyses  of  the  following 
samples. 

4014.  "  This  sample  is  drawn  from  one  of  four  bags  we  found 
in  a  four-ton  lot.  I  am  curious  to  know  if  these  are  what  they 
purport  to  be  or  if  they  are  only  '  boiler  cleanings.'  We  have  set 
them  aside  as  almost  worthless." 

The  analysis  given  below  shows  that  they  were  exceptionally 
good,  containing  over  28  per  cent,  of  water-soluble  potash. 

4015.  "This  is  from  one  bag  of  four  in  the  same  lot  as  the 
above.     The  color  is  quite  dark  brown." 

The  analysis  shows  that  our  correspondent's  suspicions  were 
well  founded  in  this  case,  for  these  ashes  were  of  very  inferior 
quality. 

Potash  soluble  in  water 

Soluble  phosphoric  acid 

Reverted  phosphoric  acid 

Insoluble  phosphoric  acid 

Cost  per  ton 

"V  aluation  per  ton 

Unleached  Wood  Ashes. 

3787.  "  Common  House  Ashes  from  my  own  stove."  Sent  by 
J.  B.  Cannon,  West  Suffield. 

3772.  From  Monroe,  Deforest  &  Co.,  Oswego,  N.  Y.  A 
small  sample  seni  by  the  manufacturer. 

3778.  Sold  by  Monroe,  Deforest  &  Co.,  Oswego,  N.  Y.  Sam- 
ple of  a  car  lot,  sent  by  S.  O.  Griswold,  Poquonock. 

4051.  Sold  by  Monroe,  Deforest  &  Co.,  Oswego,  N.  Y.  Sam- 
pled and  sent  by  Herbert  Barnes,  New  Haven. 

3779.  Sold  by  Allison,  Stroup  &  Co.,  New  York.  Sampled 
and  sent  by  J.  E.  Mansfield,  North  Haven. 

3783.  Sold  by  Allison,  Stroup  &  Co.,  New  York.  Sampled 
and  sent  by  A.  P.  Wakeman,  Fairfield. 

3855.  Sold  by  Allison,  Stroup  &  Co.,  New  York.  Sampled 
and  sent  by  D.  W.  Patton,  Clintonville. 


4014 

4015 

28.49 

9.30 

.19 

.32 

5.42 

2.40 

.42 

.32 

$39.00 

39.00 

38. 21 

13.66 
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3732.  Sold  by  F.  R.  Lalor,  Dunville,  Ontario.  Sampled  and 
sent  by  Stephen  Smith,  Montowese. 

3733.  Sold  by  F.  R.  Lalor,  Dunville,  Ontario.  Sampled  and 
sent  by  A.  P.  Wakeman,  Fairfield. 

3786.  Sold  by  F.  R.  Lalor,  Dunville,  Ontario.  Sampled  and 
sent  by  J.  B.  Cannon,  West  Suffield. 

3811.  Sold  by  F.  R.  Lalor,  Dunville,  Ontario.  Sampled  and 
sent  by  S.  A.  Smith,  Clinton ville. 

4053.  Sold  by  F.  R.  Lalor,  Dunville,  Ontario.  Sampled  and 
sent  by  Julius  Moss,  West  Cheshire. 

3859.  Sold  by  Cbas.  Stevens,  Napanee,  Ontario.  Sampled 
and  sent  by  O.  E.  Pitcher,  Enfield  Bridge. 

3796.     Sampled  and  sent  by  T.  D.  Barclay,  Kent. 

3857.  Sold  by  E.  N.  Phelps,  Windsor.  Sampled  and  sent  by 
Eugene  Brown,  Windsor. 

3898.  Sold  by  parties  in  London,  Canada.  Sampled  and  sent 
by  C.  A.  Corey,  Suffield. 

4065.  Sold  by  W.  F.  Fyfe  &  Co.,  Clinton,  Mass.  Sampled 
and  sent  by  S.  D.  Woodruff  &  Sons,  Orange. 

4066  and  4067.  Domestic  Wood  Ashes.  Sampled  and  sent 
by  S.  D.  Woodruff  &  Sons,  Orange. 

These  analyses  show  the  varying  quality  of  Canada  Ashes. 
Two  of  the  samples,  3811  and  3898,  were  very  wet,  which  helps 
explain  the  low  percentage  of  potash. 

For  analyses  see  the  next  page. 

Blood  Albumin. 
3730.     A  sample  of  this  material,  which  is  used  in  dyeing  pro- 
cesses, sent  to  the  Station  from  the  farm  of  C.  M.  Beach,  West 
Hartford,  contained 

Nitrogen 4.25 

Phosphoric  acid .09 

Potash 16 

Waste  Peaches. 
A  sample  of  immature  peaches  was  sent  to  the  Station  by  the 
Conn.  Valley  Orchard  Co.  on  the  18th  of  July,  with  the  following 
explanation  : 

"  I  send  you  a  sample  of  our  peaches  which  we  are  now  picking 
from  our  trees,  for  the  sake  of  thinning  the  crop  and  because  the 
peaches  themselves  are  imperfect,  largely  as  the  result  of  the 
work   of  the  curculio.     I   desire  to  know  the  likelihood  of  the 
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danger  arising  from  these,  if  dropped  on  the  ground  under  the 
trees,  from  insect  life,  which  would  come  from  them ;  I  also  desire 
to  know  their  manurial  value  if  they  are  put  in  heaps  and  allowed 
to  decay.  This  will  at  the  same  time  show  how  much  they  are 
drawing  from  the  ground." 

To  allow  curculio-infected  fruit  to  drop  and  remain  on  the 
ground  under  the  trees  is  the  most  effective  method  of  securing 
their  presence  in  the  orchard  the  coming  season.  Soon  after  the 
fruit  has  fallen  the  grub  or  worm  crawls  out  of  it  into  the  ground, 
pupates  and  comes  out  as  a  fully  developed  beetle  either  the  same 
season  or  early  the  next.  All  such  fruit  should  be  removed  from 
the  orchards  and  so  treated  as  to  insure  the  destruction  of  the 
grubs  or  the  pupae.  Probably  if  they  are  buried  deeply  enough 
the  insects  will  be  destroyed. 

In  one  ton  (of  2000  pounds)  of  this  immature  fruit  there  are, 

Potash 7.3  lbs. 

Soda... 16  " 

Lime... __ .56  " 

Magnesia .59  " 

Oxide  of  iron  and  alumina .  _ _      .16  " 

Phosphoric  acid 1.80  " 

Sulphuric  acid 38  " 

Chlorine 20  " 

Sand  and  silica .47  " 

Nitrogen 6.40  " 

It  appears  that  a  ton  of  this  fruit  contains  about  as  much  nitro- 
gen and  potash  as  200  pounds  of  a  nitrogenous  superphosphate  of 
average  quality,  but  much  less  phosphoric  acid.  The  best  econ- 
omy will  consist  in  the  certain  destruction  of  all  curculio  in  the 
fruit  even  if  it  is  not  available  afterwards  as  a  fertilizer. 

Peat  Moss  and  Swamp  Muck. 

3731.  Peat  Moss.  An  imported  article,  used  as  bedding  and 
absorbent  in  city  stables.  It  is  much  more  efficient  than  straw 
for  the  latter  purpose,  besides  acting  as  a  deodorizer.  It  comes  in 
bales  of  from  300  to  500  pounds  weight.  Sent  from  farm  of 
C.  M.  Beach,  West  Hartford. 

3791.     Swamp  Muck.     Sent  by  Mrs.  E.  M.  Lea,  Plantsville. 

4037.     Swamp  Muck.     Sent  by  C.  A.  Satterlee,  Gales  Ferry. 

This  material  consists  chiefly  of  sand  with  just  sufficient  vege- 
table mold  to  give  it  a  dark  color. 
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Analyses. 

Fresh  substance.  Water-free  substance. 

3731       3T91         4037  3731        3791        4037 

Moisture 25.4V         9.70       43.75  

Organic  and  volatile  matter.   73.54       88.55         7.22  98.63       98.02       12.85 

Ash .       .99         1.75       49.03  1.37         1.98       87.15 

100.00     100.00     100.00  100.00     100.00     100.00 

Nitrogen .65  1.34  .30  .87.  1.48  .53 

Phosphoric  acid .25  .08  .34  .14 

Potash 13  .15  .17  ...  .24 

Sand  and  silica .36  45.84  .48  81.59 

The  nitrogen  of  the  peat  moss  is  of  very  little  if  any  immediate 
agricultural  value. 

"  Saltpeter  Waste." 

This  material,  sent  to  the  Station  by  T.  J.  Stroud,  Shaker  Sta- 
tion, is  a  waste  from  the  powder  factory  at  Enfield. 

The  analysis,  4039,  showed  such  a  high  per  cent,  of  nitrogen 
and  potash  that  it  was  suggested  to  Mr.  Stroud  that  it  would  be 
wise  to  have  another  sample  drawn  with  the  greatest  care,  as  it 
was  hard  to  believe  that  a  product  having  this  composition  would 
be  sold  at  the  price  quoted.  The  second  analysis,  however,  con- 
firms the  first. 

Analyses. 

4039  4056 

Potash  soluble  in  water 37.35  34.64 

Nitrogen  as  nitrates 4.14  5.25 

Chlorine ,. 3.47  

The  composition  of  the  salt  is  about  the  following  : 

Moisture  and  combined  water 11.89 

Sand  and  insoluble  matters. 1.86 

Nitrate  of  potash 30.33 

Sulphate  of  potash. 42.66 

Sulphates  and  chlorides  of  soda,  lime  and  magnesia 13.26 

100.00 

If  the  actual  potash  and  the  nitrogen  are  valued  as  in  commer- 
cial fertilizers,  the  valuation  of  this  material  per  ton  will  be 
$53.90.     It  is  offered  by  the  manufacturers  at  $25.00  per  ton. 
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Curd  from  Buttermilk. 

A  sample  of  the  curd  which  separates  from  buttermilk  on 
standing,  was  sent  by  T.  M.  Totman  of  Putnam  Landing  to 
ascertain  its  value  as  a  fertilizer. 

The  quantity  sent,  stated  to  be  the  yield  from  one  gallon  of 
buttermilk,  weighed  just  one  pound,  and  contained  more  than  70 
per  cent  of  water. 

Its  value  as  a  fertilizer  consists  wholly  in  nitrogen,  of  which  it 
contained  in  the  fresh  state  3.3  per  cent.,  that  is,  as  much  as  the 
average  superphosphate. 

If  a  gallon  of  buttermilk  contains  a  pound  of  curd,  every  100 
gallons  of  buttermilk  will  contain  3.3  pounds  of  nitrogen  which, 
at  the  current  prices  of  nitrogenous  matters,  might  be  reckoned 
as  worth  about  51  cents. 

But  it  would  be  more  economical  to  feed  the  buttermilk  or  the 
curd  from  it  to  pigs,  or  mixed  with  other  feed  in  moderate  quan- 
tity to  cows. 
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REVIEW  OF  THE  FERTILIZER   MARKET. 

Foe  the  Ten  Months  ending  November  1st,  1893. 

Nitrogen. 

Nitric  Nitrogen. 

The  icholesale  New  York  quotation  of  nitrogen  in  nitrate  of 
soda  was  13.8  cents  per  pound  in  January  last.  The  short  stock 
of  nitrate  in  dealers'  hands  and  the  slow  winter  voyages  of  freight- 
ers from  South  America,  together  with  the  usual  increased  spring 
demand,  drove  the  quotation  up  to  14.7  cents  in  March.  It  fell 
then  to  13  cents  in  May  and  11  cents  in  June.  Since  then  it  has 
risen  considerably:  to  11.4  cents  in  August,  11.6  cents  in  Sep- 
tember, and  11.9  in  October.  The  average  wholesale  quotation 
for  the  ten  months  has  been  12.7  cents  per  pound.  For  the  years 
1892,  1891  and  1890  it  was  12.1  cents,  12.9  cents  and  11.5  cents 
respectively. 

The  retail  ton  price  of  nitrogen  in  nitrate  of  soda,  in  this  State 
during  the  last  season  has  been  about  17.4  cents  per  pound. 

Amnionic  Nitrogen. 

The  quotations  of  sulphate  of  ammonia  have  fluctuated  consid- 
erably during  the  year,  and  have  ruled  high.  There  is  no  imme- 
diate prospect  of  its  being  obtainable  at  as  low  rates  as  have  pre- 
vailed during  past  years.  The  reasons  for  this  are  to  be  found  in 
the  increased  demand  for  ammonia  for  ice  machines  and  manufac- 
turing processes,  as  well  as  in  the  diminished  production  of  sul- 
phate of  ammonia  owing  to  the  increased  use  of  water  gas  and 
the  electric  light.  It  is  obtained  chiefly  as  a  by-product  in  the 
production  of  illuminating  gas. 

The  wholesale  price  in  New  York  of  nitrogen  in  the  form  of 
sulphate  of  ammonia  was  14  cents  per  pound,  in  January  last. 
It  rose  to  17.1  cents  in  April  and  May,  fell  again  in  July  to  14.9, 
and  since  then  has  been  rising  considerably;  being  quoted  at  15.6 
cents  in  August,  15.9  in  September,  and  16.4  in  October.  The 
average  wholesale  quotation  for  the  ten  months  has  been  15.7 
cents  per  pound.  The  average  for  the  years  1892,  1891  and  1890 
has  been  14.5,  15.6  and  16  cents  respectively. 

The  retail  price  of  nitrogen  in  sulphate  of  ammonia  in  Connec. 
ticut  has  been  between  18  and  19  cents  per  pound  for  the  whole 
season. 

5 
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Organic  Nitrogen. 

The  wholesale  quotations  of  nitrogen  in  organic  form  have  been 
subject  to  great  fluctuations  during  the  year  and  have  reached 
higher  figures  than  for  some  years  previously.  The  causes  are 
the  larger  home  consumption,  and  the  extreme  scarcity  of  raw 
materials.  The  menhaden  fishery  this  year  has  been,  for  the 
most  part,  a  failure.  The  high  prices  of  corn  last  year  have  had 
their  effect  on  the  number  of  hogs  butchered,  and  this  in  turn  has 
greatly  diminished  the  output  of  tankage  from  the  slaughtering 
establishments.  The  short  cotton  crop  last  year  also  diminished 
the  quantity  of  meal  available  for  fertilizing  purposes.  It  was 
estimated  last  spring  that  the  supply  of  ammoniates  had  been  re- 
duced 50  per  cent.  A  remarkable  feature  of  the  market  was,  that 
2500  tons  of  nitrogenous  matters  were  imported  into  this  country 
within  two  or  three  months,  whereas  in  other  years  there  has 
been  a  considerable  export  trade.  Among  these  materials  has 
been  ground  offal  from  European  slaughters,  also  an  ai'ticle  called 
whale  meat  meal,  claimed  to  consist  of  the  flesh  of  whales  finely 
ground.  There  was  also  imported  a  good  deal  of  "tankage"  and 
"animal  matter"  which  looked  and  reacted  remarkably  like 
ground  leather  scrap  and  pulverized  wool. 

The  wholesale  New  York  quotation  of  nitrogen  in  red  blood, 
low  grade  blood,  azotin,  and  concentrated  tankage,  for  each 
month  of  the  year  is  given  in  detail  on  page  71.  The  quotations 
of  blood  in  February  and  March  of  this  year  are  higher  than  at 
any  time  previous  for  ten  years.  The  quotations  of  these  various 
nitrogenous  matters,  which  had  begun  to  rise  already  in  June  or 
July  of  1892,  rose  even  more  rapidly  during  the  first  months  of 
1893  and  in  March  last  reached  the  highest  figure  of  the  year; 
the  nitrogen  of  red  blood  being  then  quoted  at  20  cents  per 
pound,  that  of  low  grade  blood  at  19.8  cents,  of  azotin  at  19.6 
cents,  and  of  concentrated  tankage  at  19.3  cents.  Since  then 
prices  have  fallen  steadily  till  September,  but  quotations  have 
risen  again  sharply  since  October  1.  The  quotations  of  dry  fish 
have  fluctuated  during  the  last  ten  months  between  $24.00  and 
$30.00. 

Dried  blood,  azotin,  and  concentrated  tankage  do  not  figure  at 
all  in  our  retail  market,  and  no  retail  quotations  can  be  given. 
Those  who  compound  their  own  fertilizers  chiefly  use  as  a  source 
of  nitrogen  either  bone  or  a  low  grade  of  tankage  which  differs 
little  in  composition  from  bone.     Neither  bone  nor  this  low  grade 
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tankage  advanced  greatly  in  price,  when  concentrated  nitrogenous 
matters  advanced  sharply.  There  are  also  used,  chiefly  by  tobacco 
growers,  both  cotton  seed  meal  and  castor  pomace.  Nitrogen  in 
both  these  sources  has  been  very  expensive  this  year.  As  is  seen 
by  reference  to  page  20  the  nitrogen  of  decorticated  meal  has  cost 
at  retail  from  14.9  cents  to  19  cents  per  pound,  as  against  14  to 
16.3  cents  last  year.  The  nitrogen  of  castor  pomace  as  is  shown 
on  page  21  has  cost  from  19.2  cents  to  25.4  cents  per  pound. 
The  high  cost  of  nitrogen  in  cotton  seed  meal  is  due  to  the  in- 
creased cost  of  the  article  which  we  understand  is  being  shipped 
abroad  in  large  quantity  as  a  cattle  food,  while  the  still  higher 
cost  of  nitrogen  in  castor  pomace  is  due  to  the  inferior  quality 
of  the  article  itself. 

Phosphatic  Mateeials. 
Bone  black  and  rough  bone  have  been  quoted  throughout  the 
last  ten  months  at  $19.50  per  ton.  Ground  bone  has  been  quoted 
during  the  same  period  at  $22.25  per  ton.  Bone  meal  quoted  in 
January  last  at  $22.75  per  ton,  rose  to  $24.50  in  April  and  May, 
and  since  then  has  fallen  to  $23.75.  Ground  Charleston  l-ock, 
quoted  in  January  last  at  $8.75  per  ton,  fell  in  February  to  $8.37-^, 
at  which  figure  it  has  ever  since  been  quoted.  Sulphuric  acid  of 
66  degrees  quoted  in  January  last  at  111.25,  has  since  fallen  to 
106  in  May,  101.25  in  September,  and  100  in  October.  Acid 
phosphate,  14  per  cent,  available,  quoted  in  January  last  at  66f, 
fell  in  February  to  6l£,  at  which  figure  it  has  been  quoted  ever 
since.  This  latter  quotation  is  equivalent  to  3.09  cents  per  pound 
for  available  phosphoric  acid  at  wholesale.  It  thus  appears  that 
phosphates  have  remained  tolerably  steady  during  the  year,  with 
a  slight  downward  tendency.  The  retail  price  in  Connecticut  of 
available  phosphoric  acid  in  dissolved  bone  black  has  been  from 
7.5  to  8.0  cents  per  pound.  Acid  phosphate  made  from  Charles- 
ton rock,  though  much  cheaper,  does  not  come  into  our  market. 

Potash. 
Muriate  of  Potash. 
The  wholesale  price  of  actual  potash  in  this  form  has  advanced 
from  3.51  cents  per  pound  in  January  to  3.56  in  February,  and 
3.75  in  June,  at  which  figure  it  has  been  quoted  ever  since.  It 
has  been  retailed  in  Connecticut  during  the  year  for  about  4-^ 
cents  per  pound. 
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Double  Sulphate  of  Potash  and  Magnesia. 

The  wholesale  quotation  of  potash  in  this  form  has  fluctuated 
during  the  ten  months  between  4.25  cents  and  4.32  cents  per 
pound.  It  has  retailed  in  Connecticut  at  about  5.8  cents  per 
pound. 

High  Grade  Sidphate  of  Potash. 

The  wholesale  quotation  of  potash  in  this  form,  which  was  4.7 
cents  per  pound  in  January,  has  remained  quite  steady  since  that 
time  at  4.16  cents.  It  has  been  sold  at  retail  in  Connecticut  dur- 
ing the  last  year  at  prices  ranging  from  5.13  to  6.6  cents  per 
pound. 

Kainit. 

The  New  York  wholesale  quotation  of  this  article  which  opened 
in  January  at  $9.17£  per  ton,  has  been  quite  steady  ever  since  at 
$9.12-|. 

The  market  quotations  given  above  are  taken  from  the  "  Oil, 
Paint  and  Drug  Reporter,"  published  in  New  York.  The  weekly 
quotations  for  each  month  are  averaged,  and  this  average  is  taken 
as  the  quotation  for  the  month. 

The  following  explanations  will  help  in  the  examination  of  the 
market  quotations,  and  will  also  show  the  basis  on  which  they 
have  been  interpreted  in  this  review  : 

Phosphate  rock,  kainit,  bone,  fish-scrap,  tankage  and  some 
other  articles  are  quoted  and  sold  by  the  ton.  The  seller  usually 
has  an  analysis  of  his  stock  and  purchasers  often  control  this  by 
an  analysis  at  the  time  of  purchase. 

Sidphate  of  ammonia,  nitrate  of  soda  and  muriate  of  potash 
are  quoted  and  sold  by  the  pound,  and  generally  their  wholesale 
and  retail  rates  do  not  differ  very  widely. 

Blood,  azotin  and  ammonite  are  quoted  at  so  much  "per  unit 
of  ammonia."  To  reduce  ammonia  to  nitrogen,  multiply  the  per 
cent,  of  ammonia  by  the  decimal  .824  (or  multiply  the  percentage 
of  ammonia  by  14  and  divide  that  product  by  17).  A  "unit  of 
ammonia"  is  one  per  cent.,  or  20  pounds  per  ton.  To  illustrate: 
if  a  lot  of  tankage  has  7.0  per  cent,  of  nitrogen,  equivalent  to 
8.5  per  cent,  of  ammonia,  it  is  said  to  contain  8-g-  units  of  am- 
monia, and  if  quoted  at  12.25  per  unit,  a  ton  of  it  will  cost 
8|X  2.25  =  119.13. 
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The  term  "  ammonia "  is  properly  used  only  in  those  cases 
where  the  nitrogen  actually  exists  in  the  form  of  ammonia,  but 
it  is  a  usage  of  the  trade  to  reckon  all  nitrogen,  in  whatever  form 
it  occurs,  as  ammonia. 

To  facilitate  finding  the  actual  cost  of  nitrogen  per  pound  from 
the  cost  per  unit  of  ammonia  in  the  market  reports,  the  following 
table  is  given  : 

unit  is  equivalent  to  nitrogen  at  18.2  cts.  per  lb. 
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Commercial  sulphate  of  ammonia  contains  on  an  average  20.5 
per  cent,  of  nitrogen,  though  it  varies  considerably  in  quality. 
With  that  per  cent,  of  nitrogen  (equivalent  to  24.3  per  cent,  of 
ammonia), 

At  4   cents  per  pound.     Nitrogen  costs  19.5  cents  per  lb. 
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Commercial  Nitrate  of  Soda  averages  95  per  cent,  of  pure  salt 
or  16.0  per  cent,  of  nitrogen. 

If  quoted  at  3.0  cents  per  pound,  Nitrogen  costs  18.8  cents  per  lb. 
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If  quoted  at  2.4  cents  per  pound,  Nitrogen  costs  15.0  cents  per  lb. 
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Commercial  Muriate  of  Potash  and  also  High  Grade,  98  per 
cent.,  Sulphate  of  Potash  usually  contain  50-J  per  cent,  of  actual 
potash. 
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The  Double  Sulphate  of  Potash  and  Magnesia  has  about  26J 
per  cent,  of  actual  potash. 


If  quoted  at  1.00  cent  per  lb. 
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Actual  Potash  costs  3.77  cents  per  lb. 
"     3.96  " 

"     4.15 

"     4.34  " 

"  "     4.53  " 


The  following  table  shows  the  fluctuations  in  the  wholesale 
prices  of  a  number  of  fertilizing  materials  in  the  New  York  mar- 
ket, since  January,  1890.  The  price  given  for  each  month  is  the 
average  of  the  four  weekly  quotations  of  that  month.  Sulphate 
of  ammonia  is  assumed  to  contain  20.5  per  cent,  and  nitrate  of 
soda  16.0  per  cent,  nitrogen,  and  muriate  of  potash  50^  per  cent, 
of  actual  potash  or  80  per  cent,  of  the  pure  salt. 
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Wholesale  Prices   of  Fertilizing  Materials. 
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REPORT  OF   THE   MYCOLOGIST, 

W.  C.  Stuegis. 

It  is  rarely  that  a  Station  mycologist  has  to  report  for  two 
successive  seasons  any  decided  paucity  of  actual  results  owing  to 
lack  of  conditions  favorable  to  field  experiments.  Nevertheless 
such  has  been  the  case  in  Connecticut  during  the  last  two  sea- 
sons. The  summer  of  1893  was  marked  by  a  long  continued 
period  of  dry  weather  in  June  and  July,  when  under  favorable 
conditions  parasitic  fungi  begin  their  most  serious  depredations, 
while  the  memorable  gales  of  August  and  early  September 
largely  denuded  fruit-trees  of  their  crop  and  made  it  impossible 
to  obtain  accurate  data  as  to  the  results  of  comparative  spraying 
experiments. 

Spraying  foe  "  Scab"  of  Apple  and  Peae. 

The  experiments  undertaken  under  this  head  were  designed  to 
test  the  comparative  value  of  winter  and  summer  treatment  for 
the  prevention  of  the  "  scab"  fungi,  Fusicladium  dendriticum, 
(Wallr.)  Fckl.,  and  F1.  pyrmiim,  (Lib.)  Fckl.  The  experiment 
upon  apples  was  made  in  the  orchard  of  Mr.  A.  J.  Coe  of  Meri- 
den,  and  that  upon  pears  in  the  orchard  of  Mr.  A.  E.  Plant  of 
Branford. 

The  same  plan  was  adopted  for  both  experiments.  The  por- 
tion of  the  orchard  selected  for  the  purpose  was  divided  into  four 
equal  parts;  the  first  received  during  the  last  week  in  March  a 
spray  consisting  of  a  simple  solution  of  copper  sulphate  in  the 
proportion  of  one  pound  to  twenty- five  gallons  of  water;  the 
second  received  the  same,  and  in  addition  was  sprayed  with  Bor- 
deaux mixture  as  usual  during  the  summer ;  the  third  was  kept 
as  a  check  and  received  no  treatment  whatever ;  and  the  fourth 
received  only  the  summer  treatment  with  Bordeaux  mixture. 

Both  sets  of  experiments  progressed  favorably  until  August, 
when  a  succession  of  violent  storms  almost  completely  stripped 
the  trees  of  fruit,  and  it  was  impossible  to  obtain  conclusive  re- 
sults. Enough  was  seen  however  to  warrant  our  recommending 
the  use  of  the  simple  copper  solution  early  in  the  spring  before 
the  buds  begin  to  swell. 
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The  following  is  Mr.  Plant's  report  of  the  experiment  in  his 
pear  orchard:  "The  gales  destroyed  the  opportunity  of  seeing 
the  best  results;  at  the  same  time  we  could  readily  see  the  bene- 
fit to  the  foliage  and  the  remaining  fruit.  One  thing  is  certain, 
and  that  is  that  wherever  the  Bordeaux  mixture  is  used  it  shows 
good  results.  The  plot  where  the  winter  treatment  was  used 
alone,  seemed  to  me  a  failure  as  the  fruit  was  not  as  nice  and  the 
leaves  began  falling  in  August.  The  plots  upon  which  Bordeaux 
mixture  was  used  were  much  better.  It  was  applied  first  just 
before  the  blossoms  opened,  and  again  when  the  pears  were  as 
large  as  peas.  I  think  it  would  have  been  of  benefit  to  have 
given  them  three  and  perhaps  four  treatments  as  the  fungus 
forms  very  fast  on  the  fruit.  I  could  see  little  difference  between 
the  plot  which  received  both  the  winter  and  summer  treatment 
and  that  which  received  the  latter  only.  The  check  plot  showed 
fungus  by  the  wholesale,  fruit  and  foliage  being  destroyed  en- 
tirely.    I  hope  next  year  to  have  better  results." 

On  the  whole  the  winter  treatment  would  seem  to  be  of  little 
advantage,  but  it  must  be  remembered  that  in  this  case  the  check 
rows  infested  with  "  scab"  were  in  the  midst  of  the  treated  rows 
and  were  naturally  a  fruitful  source  of  infection  throughout  the 
summer.  The  fungus  produces  several  crops  of  spores  during  the 
season,  any  one  of  which  might  serve  to  infect  the  trees  which 
did  not  receive  the  Bordeaux  mixture.  If  there  had  not  been 
this  adjacent  source  of  infection  the  beneficial  effect  of  the  winter 
treatment  would  have  been  more  apparent.  Again,  countless 
spores  of  the  "scab"  fungi  live  throughout  the  winter  in  the 
inequalities  of  the  bark  of  infested  trees ;  these  are  to  a  large 
extent  destroyed  by  the  early  application  of  the  copper  sulphate 
solution,  and  we  start  at  least  with  our  orchard  comparatively 
free  from  the  germs  of  disease.  Finally,  inasmuch  as  sources  of 
infection  are  unfortunately  never  absent,  this  initial  treatment  is 
not  sufficient  of  itself,  but  must  be  followed  by  at  least  three 
applications  of  Bordeaux  mixture  during  the  summer. 

These  experiments  will  be  repeated  next  season. 

Potato   "Rot"   and   Methods   of   Applying   Bordeaux  Mix- 
ture.    Plate  I. 

Our  experiments  upon  potato  "rot"  [Phytophthora  infestans, 
(Mont.)  D.  By.)  this  year  were  not  designed  so  much  to  confirm 
the   fact   of  the   value   of    Bordeaux    mixture,    a   fact   already 
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abundantly  proved,  as  to  encourage  its  more  general  use,  and  to 
test  the  value  of  a  new  apparatus  for  applying  the  mixture  to 
potatoes  on  a  large  scale.  The  experiments  were  tried  at  the 
suggestion  of  Mr.  Thomas  J.  Stroud,  on  an  eight-acre  field  of 
potatoes  at  Shaker  Station.  As  a  demonstration  of  the  value  of 
Bordeaux  mixture  the  experiment  could  hardly  he  called  a  suc- 
cess. The  vines  suffered  so  severely  from  the  excessive  drought 
of  June  and  July  that  though  there  was  no  Phytophthora  present 
either  on  the  sprayed  vines  or  on  those  left  as  checks,  they  all 
succumbed  and  were  past  recovery  by  the  time  August  came 
with  more  frequent  rains. 

The  vines  were  also  damaged  by  the  "flea-beetle"  (Crepldo- 
dera  cucumeris),  which  usually  accompanies  a  season  of  severe 
dry  weather;  large  numbers  of  plant-lice  (aphides),  which  origi- 
nated on  the  abundant  "  pig-weed "  (Amarantits) ;  and  by  a 
species  of  blight  similar  in  general  appearance  and  effects  to  that 
supposed  to  be  caused  by  the  fungus  Macrosporium  Solani,  El.  & 
Mart.*  Whether  or  not  the  latter  is  a  case  of  primary  cause  and 
effect  must  still  be  considered  an  open  question.  The  blight  usually 
appears  first  on  the  tips  and  margins  of  the  leaflets,  and  around 
the  eroded  edges  of  the  holes  caused  by  the  attacks  of  the  Crepido- 
dera.  Leaves  obtained  from  many  localities  throughout  the 
State,  and  exhibiting  the  blight  in  every  stage  of  development, 
were  submitted  to  the  most  careful  microscopic  examination,  but 
in  very  few  instances  was  the  Macrosporium  found,  and  then  in 
hardly  sufficient  quantity  to  warrant  the  assumption  that  it  was 
the  sole  cause  of  the  blighted  appearance,  especially  in  view  of 
the  fact  that  in  no  case  was  it  found  associated  with  the  most 
seriously  damaged  leaflets.  Chester  f  however,  claims  to  have 
produced  the  blight  by  artificial  infection  with  the  Macrosporium 
spores,  though  he  has  as  yet  given  no  details  of  the  experiment. 

Whatever  the  cause,  Boi-deaux  mixture  seemed  inefficient  in  pre- 
venting it,  and  experiments  on  the  subject  will  be  undertaken 
another  season  with  added  interest. 

Apparatus  for  Spraying  Potatoes. 

The  need  has  long  been  felt  of  some  mechanical  device  for 
applying  fungicides  or  insecticides  to  low-growing  plants,  espe- 
cially when  the  latter  are  planted  at  regular  intervals,  either  in 

*  Cf.  Sixth  Annual  Report  Vt.  Agr.  Exp.  Sta.,  1893,  p.  66  refs. 
f  Bull.  XV.  Del.  Agr.  Exp.  Station,  Jan.,  1892,  p.  14. 


APPARATUS   FOR   SPRAYING   POTATOES. 


75 


rows  or  otherwise.  A  knapsack  sprayer  is  thoroughly  satisfac- 
tory only  over  small  areas,  as  it  requires  frequent  refilling,  and 
when  filled  is  too  heavy  to  carry  continuously  for  more  than  a 
few  hours.  The  barrel  pump  mounted  on  a  cart  is  far  more  satis- 
factory for  spraying  potato-fields  of  five  acres  and  upwards,  but 
even  with  two  discharge-pipes  the  work  is  slow  and  requires  at 
least  three  men  to  do  it  properly.  What  is  needed  is  an  appara- 
tus which  will  cover  four  or  five  rows  at  a  time,  the  spray  being 
delivered  from  fixed  nozzles,  one  directly  over  each  row,  and  re- 
quiring for  its  operation  only  one  man  to  pump  and  one  to  drive. 
Such  an  apparatus  is  shown  in  the  accompanying  cut  and  in 
Plate  I,  and  after  testing  it  severely  for  one  season  we  can  vouch 
for  its  capabilities. 

It  consists  essentially  of  a  cask  upon  which  is  mounted  a  force- 
pump  of  considerable  power  fitted  with  one  discharge  carrying  a 
one-inch  rubber  discharge-pipe,   A.     This   pipe  is  from   two  to 


three  feet  long  and  connects  directly  with  the  distributing  pipe, 
JBB.  The  latter  is  composed  of  half-inch  brass  tubing  cut  into 
four  joints,  two  of  them  measuring  three  feet  in  length,  the  others 
eighteen  inches  each.  Elbow-connections  at  B,  and  T-connections 
at  C,  connect  the  joints  of  the  pipe  and  carry  quarter-inch  coup- 
lings fitted  with  Vermorel  nozzles.     Each  nozzle  thus  covers  one 
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row  of  potatoes  when  the  rows  are  planted  three  feet  apart  as  is 
customary.  The  pipe  may  be  lengthened  to  twelve  feet  and  carry 
five  nozzles,  but  except  whei'e  some  special  conditions  render  it 
advisable,  as  when  five  rows  of  potatoes  occupy  the  space  be- 
tween rows  of  trees  in  an  orchard,  the  longer  pipe  will  be  found  in- 
convenient. A  T-connection  at  D  unites  the  two  shorter  joints  of 
the  pipe  and  connects  the  pipe  with  the  discharge-tube  A.  This 
allows  each  half  of  the  distributing  pipe  to  be  turned  and  the 
sprays  directed  either  downwards  or  outwards.  The  distributing 
pipe  is  connected  with  the  barrel  by  two  iron  rods,  E.  These 
rods  are  clamped  to  the  sides  of  the  barrel  with  thumb-screws, 
and  where  they  connect  with  the  distributing  pipe  they  screw 
into  brass  collars.  When  these  collars  are  set  by  means  of 
thumb-screws  the  pipe  becomes  fixed  in  the  desired  position. 
When  the  thumb-screws  on  the  barrel  are  loosened  the  whole 
distributing  pipe  can  be  raised  up  over  the  barrel  thus  checking 
the  discharge  when  desired  and  facilitating  the  turning  of  corners, 
passage  through  narrow  gates,  etc.  Two  light  ropes  attached  to 
the  pipe  enable  the  man  who  pumps  to  raise  or  lower  the  pipe  at 
will.  The  length  of  the  rods,  E,  depends  upon  the  style  of  cart 
in  which  the  barrel  is  carried.  They  must  be  long  enough  to 
keep  the  distributing  pipe  at  least  a  foot  beyond  the  rear  of  the 
cart.* 

This  apparatus  is  very  simple ;  it  can  be  made  by  any  gas- 
fitter  at  a  cost,  exclusive  of  the  pump  and  barrel,  not  exceeding 
ten  or  twelve  dollars ;  and  it  is  easily  operated  by  two  men,  one 
to  drive  and  the  other  to  pump.  With  it  we  have  covered  an 
eight-acre  field  of  potatoes  in  seven  hours,  including  the  time 
occupied  in  making  up  the  Bordeaux  mixture  for  each  of  the 
nine  barrel-fulls  used.  Two  men  could  easily  cover  ten  or  twelve 
acres  a  day,  the  mixture  being  distributed  thoroughly  and  con- 
tinuously at  the  average  walking  speed  of  a  horse. 

In  practice  it  will  be  found  advisable  to  direct  the  spray  out- 
ward at  an  angle  of  about  45°  instead  of  directly  downwards,  as 
by  this  means  advantage  is  taken  of  the  full  width  of  each  spray. 
For  the  same  reason,  when  the  potatoes  are  almost  or  fully 
grown,  the  distributing  pipe  should  be  raised  and  fastened  in  a 

*  In  ordering  Vermorel  nozzles  for  use  with  this  apparatus  it  is  well  to  have 
them  fitted  with  a  spiral  spring  to  hold  back  the  degorger ;  otherwise  the  posi- 
tion of  the  nozzle  allows  the  degorger  to  fall  forward,  choking  the  aperture  and 
causing  much  delay  in  readjusting  it. 
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position  not  less  than  three  feet  above  the  tops  of  the  plants.  In 
this  connection  it  should  be  stated  that  an  apparatus  very  similar 
to  that  described  was  this  year  devised  quite  independently  of  us 
by  Mr.  Win.  Piatt  of  Milford.  The  distributing  pipe  is  made 
precisely  like  ours,  but  instead  of  being  permanently  fixed  to  the 
barrel,  it  is  connected  to  the  latter  only  by  two  quarter-inch 
rubber  discharge-pipes,  and  is  carried  by  a  man  walking  behind 
the  cart.  It  requires  one  additional  man,  but  it  is  somewhat 
cheaper  than  our  apparatus  and  quite  as  serviceable.  The  deliv- 
ery-pipe can  be  made  to  carry  five  nozzles  without  inconvenience, 
and  it  is  more  completely  under  the  control  of  the  operator. 
Either  apparatus  serves  its  purpose  well  and  is  certainly  an  im- 
provement over  the  methods  heretofore  used.  Our  apparatus  in 
use  is  illustrated  in  Plate  I. 

Mildew  of  Lima  Beans. 
(Phytophthora  Phaseoli,  Thaxter.) 

Experiments  were  undertaken  to  test  the  value  of  various 
fungicides  in  preventing  this  "  mildew"  which  for  some  yeai*s  has 
caused  considerable  loss  to  truck-farmers  in  various  parts  of  the 
State. 

Bordeaux  mixture,  copper  acetate,  potassium  sulphide,  flowers 
of  sulphur,  and  a  powder  prepared  by  F.  C.  Boucher  &  Co.,  of 
St.  Paul,  Minn.,  and  sent  out  under  the  name  "  Par  'Oidium," 
were  all  tried  on  beans  growing  in  New  Haven  and  Cheshii-e. 
The  result  was  merely  to  show  what  could  be  used  safely  with- 
out damage  to  the  vines,  for  no  "  mildew"  appeared  either  on  the 
treated  or  untreated  vines,  nor  could  we  hear  of  its  occurrence  in 
the  neighborhood  even  in  localities  where  it  has  always  been 
abundant.  As  usual  Bordeaux  mixture  gives  the  best  promise, 
doing  no  damage  to  the  foliage  or  pods  and  adhering  well. 

Treatment  of  Grape-vines  under  Glass. 

Early  in  the  season  we  were  notified  that  "  mildew"  (Plasmo- 
para  viticola,  (B.  &  C.)  Berl.  &  DeTon.)  had  made  its  appearance 
on  Hamburg  grapes  grown  under  glass  by  Miss  M.  M.  Augur  of 
Whitneyville.  A  visit  to  the  greenhouse  resulted  in  a  recom- 
mendation to  apply  Bordeaux  mixture.  The  vines  at  this  time 
were  in  very  full  leaf,  and  the  flowers  in  bud  ;  the  former  were 
badly  mildewed  and  already  beginning  to  turn  brown.     The  Bor- 
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deaux  mixture  was  applied  twice,  the  proportion  used  being  6  lbs. 
of  copper  sulphate  and  45  galls,  of  water,  but  notwithstanding  this 
small  proportion  of  copper  the  vines  were  badly  burned,  and  by 
July  it  seemed  as  though  they  would  prove  a  total  loss.  We 
then  had  the  remains  of  the  Bordeaux  mixture  thoroughly  washed 
off  with  water,  and  as  every  leaf  and  young  cluster  which  the 
mixture  had  spared  was  still  more  or  less  affected  with  the  fun- 
gus we  recommended  sulphur  fumes.  The  greenhouse  was  closed 
and  the  sulphur  allowed  to  boil  in  a  shallow  dish  for  about  five 
minutes.  The  result  was  the  complete  recovery  of  the  vines,  and 
a  good  crop  of  sound  fruit.  Our  experience  is  worth  recording 
as  illustrating  not  only  the  deleterious  effect  of  even  weak  Bor- 
deaux mixture  on  the  delicate  foliage  of  greenhouse  grapes,  but 
also  of  the  value  of  sulphur  fumes  in  the  treatment  of  plants 
under  glass.  It  should  also  be  mentioned  that  the  previous  lib- 
eral use  of  dry  sulphur  dusted  on  the  vines  had  had  little  or  no 
effect  on  the  "  mildew." 

Quince  Diseases. 

"Black  rot"   (Sphaeropsis  Maloram,  Peck). 

Last  year  we  mentioned  the  occurrence  of  this  wide-spread 
decay  in  a  quince  orchard  in  Cheshire,  and  recommended  late 
spraying  with  Bordeaux  mixture  or  the  ammonia  solution  of  cop- 
per carbonate.  Pressure  of  other  work  prevented  our  proposed 
experiments  in  preventing  this  disease,  but  a  study  was  made  of 
the  fungus  itself.  As  has  already  been  pointed  out  by  Halsted,* 
the  rot  is  not  confined  to  the  quince,  but  is  common  upon  apples 
and  pears,  upon  both  of  which  we  found  it  growing  very  abund- 
antly. That  the  fungus  is  one  and  the  same  on  all  three  fruits  is 
abundantly  proved  by  our  inoculation  experiments  which  confirm 
those  undertaken  by  Halsted  (1.  c).  These  inoculations  were 
made  both  in  the  laboi'atory  and  in  the  field ;  quinces  were  inocu- 
lated with  spores  of  the  fungus  on  apples  and  vice  versa,  and  in 
every  case  where  the  spores  were  introduced  under  the  skin,  or 
the  skin  injured  in  any  way  before  inoculation,  the  fungus  grew 
and  spread  with  great  activity.  When  the  skin  was  not  broken, 
and  the  spores  merely  placed  in  a  drop  of  water  on  the  intact 
surface,  they  failed  to  effect  an  entrance  and  the  fruit  remained 
sound.     The  conclusion  is  obvious.     Fruit  affected  with  this  rot 

*  Bull.  91,  N.  J.  Agr.  Coll.  Exp.  Station,  Dec,  1892,  pp.  8-10. 
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falls  early  and  is  allowed  to  remain  where  it  falls,  being  merely 
"  rotten  fruit."  From  this  fruit  the  wind  or  other  agencies  carry 
the  fungous  spores,  and  a  single  apple-tree  may  readily  infect  a 
whole  quince  orchard.  It  is  therefore  necessary  to  say  again  that 
all  such  "  rotten  fruit,"  whether  of  quince,  apple,  or  pear,  should  be 
carefully  gathered  and  burned.  This  year  the  "  rot "  appeared  in 
the  quince  orchard  even  though  the  trees  had  been  thoroughly 
sprayed  with  Bordeaux  mixture,  and  it  therefore  seemed  advisa- 
ble to  ascertain  whether  the  fault  lay  in  the  fact  that  the  treat- 
ment was  not  made  late  enough,  or  in  the  resistancy  of  the  spores 
to  solutions  of  copper  salts.  This  was  readily  proved  by  sowing 
spores  in  water  and  in  copper  solutions  of  various  degrees  of 
strength  in  moist  chambers  or  cells.  The  results  showed  that 
whereas  the  spores  germinated  within  a  few  hours  in  clear  water 
and  produced  a  dense  mycelium,  in  water  containing  0.03  per 
cent,  of  copper  sulphate  they  failed  to  germinate  at  all.  In  a 
0.025  per  cent,  solution  about  10  per  cent,  of  the  spores  were 
found  to  have  germinated  at  the  end  of  6  hours,  and  about  50 
per  cent,  in  24  hours,  but  the  hyphse  which  they  produced  were 
short  and  much  knotted  and  distorted,  the  solution  being  almost 
fatal;  in  a  0.02  per  cent,  solution  about  50  per  cent,  of  the  spores 
germinated  in  6  hours,  but  as  in  the  previous  case  all  growth 
ceased  within  36  hours.  It  is  evident  then  that  a  solution  con- 
taining 0.03  per  cent,  or  more  of  copper  sulphate  is  fatal  to  the 
"rot  "  fungus  of  the  quince,  apple,  and  pear.  Bordeaux  mixture 
made  in  the  proportion  of  6  lbs.  of  copper  sulphate  to  50  galls,  of 
water  contains  1.5  per  cent,  of  the  copper  salt,  and  though 
changed  by  the  action  of  the  lime  to  copper  hydroxide,  it  would 
be  sufficient  in  this  case,  if  in  any,  to  act  as  a  very  powerful 
fungicide  if  brought  thoroughly  into  contact  with  the  fungous 
spores. 

"Scab"  of  Quinces. 

(Fusicladium  sp.) 

It  is  always  a  matter  of  regret  to  be  obliged  to  record  either  a 
new  locality  for  a  destructive  fungus,  or  the  harmful  nature  of  a 
fungus  hitherto  considei-ed  of  little  economic  importance,  yet  we 
have  to  make  this  record  in  the  following  instance.  Early  in 
June  a  number  of  quince-leaves  wei'e  sent  to  us  for  examination 
from  Tolland.     Some  of  the  leaves  were  completely  brown  and 
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dead,  in  others  the  discoloration  had  just  begun  at  the  tips  and 
was  spreading  downwards.  The  letter  accompanying  the  leaves 
stated  that  "  the  bushes  look  as  if  something  had  been  thrown 
over  them."  At  first  the  trouble  seemed  due  to  some  peculiar 
condition  of  the  soil  or  atmosphere  rather  than  to  any  fungus, 
but  careful  search  revealed  the  presence  of  copious  fungous 
threads  rising  from  the  surface  of  the  leaf,  and  bearing  upon 
their  tips  brown,  two-celled  spores.  The  fungus  resembles  the 
common  "  scab"  fungus  of  the  apple  {Fusicladium  dendriticum, 
(Wallr.)  Fckl.).  It  was  impossible  to  determine  the  fungus  with 
any  certainty,  and  until  another  season  presents  further  oppor- 
tunities for  a  critical  study  of  the  species  and  methods  of  treat- 
ment, we  would  merely  call  the  attention  of  growers  to  this  new 
trouble,  and  recommend  Bordeaux  mixture  as  in  the  case  of  the 
similar  "  scab"  of  apples  and  pears. 

Quince-leaf  Minee.     Plate  II. 
(Aspidisca  splendor iferellci) . 

Although  it  is  out  of  the  province  of  the  mycologist  to  treat  of 
injuries  due  primarily  to  insects,  the  damage  caused  this  season 
by  the  larvae  of  this  moth  in  at  least  one  locality,  was  so  serious 
as  to  call  for  some  notice. 

About  the  middle  of  September  we  received  from  Mr.  N.  S. 
Piatt  of  Cheshire  a  number  of  quince-leaves  completely  riddled 
with  holes  varying  from  one-eighth  to  a  quarter  of  an  inch  in 
diameter.  Although  noticed  so  late,  a  visit  to  the  orchard  showed 
that  the  larvae  had  already  worked  great  damage,  and  in  the  end 
the  assimilative  activity  of  the  leaves  was  largely  checked  a 
month  or  more  before  the  usual  period.  Specimens  of  the  leaves 
were  sent  to  the  Department  of  Agriculture  by  Mr.  Piatt,  and  we 
quote  the  following  from  the  reply  of  Prof.  Howard  of  the  Divis- 
ion of  Entomology  : 

"  The  adult  insect  is  a  little  moth  which  lays  its  eggs  in  the 
leaves  of  apple,  quince,  pear,  and  other  rosaceous  plants.  The 
egg  hatches  into  a  minute  larva  which  mines  between  the  two 
surfaces  of  the  leaf.  It  then  cuts  through  both  surfaces  around 
the  edges  of  its  mine,  and  fastens  the  edges  together,  leaving  an 
orifice  for  its  head.  Finally,  catting  free  entirely  from  the  leaf 
and  leaving  a  round  hole,  the  larva  migrates  with  its  case  to  the 
leaves  and  branches  of  the  tree,  where   it  passes   the    winter. 
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There  is  ordinarily  no  necessity  for  any  remedy  against  this  in- 
sect, as  its  worst  work  is  done  comparatively  late  in  the  summer. 
When  however,  they  occur  in  extraordinary  numbers  it  is  a  com- 
paratively easy  matter  to  scrape  the  cases  from  the  trunk  and 
main  limbs,  and  thus  greatly  reduce  the  numbers  of  the  potential 
moths  of  next  summer.  If,  instead  of  being  scraped,  the  tree  be 
sprayed  with  sti-ong  kerosene  emulsion  after  the  leaves  have 
fallen,  most  of  the  cases  will  be  penetrated  by  the  oily  mixture, 
and  the  enclosed  larva?  killed." 

In  connection  with  this  insect  injury,  there  were  constantly 
two  species  of  fungi  which  further  increased  the  damage  to  the 
leaves.  The  more  noticeable  of  these  was  a  fungus  apparently 
belonging  to  the  genus  Phyllosticta,  though  it  was  in  so  imma- 
ture a  condition,  that  accurate  determination  was  impossible.  It 
presented  the  appearance  of  minute  black  pimples  occupying  the 
centres  of  round  grayish  spots  upon  the  upper  surface  of  the 
leaves.  The  other  fungus,  known  as  Sender sonia  Cydoniae, 
Cke.  &  Ell.,  invariably  occupied  the  edges  of  the  holes  caused  by 
the  Aspidisca,  and  rapidly  invaded  the  adjoining  tissues.  Both 
of  these  fungi  probably  attacked  the  leaves  after  the  last  treat- 
ment with  Bordeaux  mixture  had  been  given ;  nevertheless  much 
of  the  latter  still  adhered  to  the  leaves,  often  on  the  very  spots 
occupied  by  the  fungus.  We  therefore  hesitate  to  recommend 
any  line  of  treatment  at  present,  except  the  general  one  of  gath- 
ering and  burning  all  fallen  leaves. 

Leaf-Blight  of  Celery. 

( Cercospora  Apii,  Fres.) 

Experiments  were  repeated  this  year,  under  our  direction,  by 
Mr.  G.  T.  Hubbard  of  Middletown,  to  check  this  blight  by  means 
of  certain  fungicides.  The  fungicides  used  were  potassium  sul- 
phide solution,  a  dilute  solution  of  copper  sulphate,  and  dry  sul- 
phur dusted  on  the  plants.  The  latter  treatment  proved  the  most 
efficacious  last  year,  but  it  was  thought  advisable  to  repeat  the 
test  and  secure,  if  possible,  conclusive  results.  On  September 
8th  we  received  from  Mr.  Hubbard  a  number  of  leaves  taken  from 
plants  which  had  received  the  potassium  sulphide  and  copper 
sulphate  treatments ;  they  all  exhibited  a  copious  growth  of  the 
fungus  in  an  advanced  stage.  The  letter  accompanying  the  dis- 
eased specimens  says :  "  The  celery  on  which  I  dusted  sulphur  is 
perfect.  I  see  no  signs  of  blight  and  I  am  now  using  sulphur  on 
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all  my  crop.  I  am  fully  convinced  it  is  the  thing."  It  now  only 
remains  to  be  seen  whether  the  like  good  results  would  be  ob- 
tained by  the  use  of  sulphur  during  a  wet  season.  Both  of  our 
experiments  were  made  in  a  very  dry  season,  though  in  each  case 
the  fungus  was  present  in  quantity. 

Tobacco. 

Another  season  marked  by  conditions  most  favorable  to  the 
rapid  and  complete  curing  of  tobacco  rendered  futile  further 
investigation  of  the  causes  of  "  pole-sweat,"  and  the  value  of 
artificial  heat  in  altering  the  conditions  favorable  to  its  inception. 
We  were  however,  enabled  to  try  the  effect  of  artificial  heat  on 
the  temperature  and  relative  humidity  of  the  air  in  a  tightly 
closed  barn  filled  with  green  tobacco.  Although  these  experi- 
ments throw  little  additional  light  upon  the  prevention  of  "pole- 
sweat,"  they  are  of  interest  as  proving  that  a  simple  system  of 
furnaces  and  flues  adapted  so  as  to  distribute  heat  evenly  over 
the  ground  area  of  a  closed  curing-barn,  are  sufficient  to  regulate 
the  temperature  and  the  relative  amount  of  moisture  held  by  the 
air  of  the  barn ;  and  as  was  shown  in  a  previous  report,  the 
growth  of  the  organism  presumably  the  cause  of  "  pole-sweat  " 
can  be  controlled  by  such  regulation  of  atmospheric  conditions. 
The  tobacco  in  the  experimental  plots  was  cut  and  hung  in  the 
barn  Aug.  30th-Sept.  1st,  and  a  week  later  the  first  observations 
were  made. 

Temperature  and  relative  humidity  determinations  were  made 
at  each  end  of  the  barn  outside ;  and  inside  at  both  ends  and  in 
the  middle  of  the  floor,  the  second  tier,  and  the  roof-space  or 
"purline,"  very  fair  averages  being  thus  obtained. 

The  first  set  of  observations  showed  for  the  outside  atmosphere 
an  average  temperature  of  57°  F.,  and  an  average  relative  humid- 
ity of  70.  Inside,  the  atmosphere  of  the  tightly  closed  barn 
showed  an  average  temperature  of  54°  F.,  and  relative  humidity 
82.  The  interior  of  a  closed  barn  filled  with  green  tobacco  is 
therefore  considerably  cooler  and  under  conditions  of  fair  weather 
contains  much  more  moisture  than  the  exterior  air ;  if  the  tem- 
perature is  sufficiently  high  therefore,  the  conditions  of  moisture 
in  the  barn  are  favorable  to  the  spread  of  "  pole-sweat." 

The  end  doors  of  the  barn  and  the  lowest  row  of  ventilators 
were  then  opened,  and  within  half  an  hour  the  temperature  six 
feet  above  the  floor  had  risen  to  within  a  degree  of  that  outside, 
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and  the  relative  humidity  had  fallen  to  86  as  compared  with  91 
when  the  barn  was  completely  closed.  The  opening  of  the  ven- 
tilators, therefore,  in  fair  weather,  exercises  a  rapid  and  decided 
influence  in  raising  the  temperature  and  decreasing  the  moisture 
of  the  interior  of  the  barn. 

Finally,  the  barn  was  tightly  closed,  and  brisk  fires  started  in 
two  of  the  four  furnaces,  that  is  in  one  set  of  flues.  One  hour 
after  lighting  the  fires  the  following  observations  were  recorded 
six  feet  above  the  ground  :  Average  relative  humidity  69,  aver- 
age temperature  71.50.  In  other  words,  by  using  only  half  the 
available  heating  facilities  for  one  hour,  the  relative  humidity  of 
the  interior  of  the  barn  at  a  height  of  six  feet  from  the  ground 
was  reduced  from  91  to  69.  The  accidental  breaking  of  the 
hygrometer  prevented  our  taking,  as  before,  observations  at  dif- 
ferent levels,  but  there  is  no  reason  for  supposing  that  the  pro- 
portions would  have  varied  essentially  though  more  moisture 
would  have  been  found  above,  forced  up  by  the  warmer  air  be- 
low. It  must  be  remembered  also  that  these  observations  were 
made  during  clear  and  comparatively  dry  weather. 

In  conclusion  we  are  justified  in  considering  that  under  the 
atmospheric  conditions  most  favorable  to  the  development  of 
"  pole-sweat,"  the  temperature  and  moisture  in  the  interior  of  a 
closed  barn  can  be  so  regulated  by  artificial  heat  as  to  reduce  to 
a  minimum  the  liability  of  curing  tobacco  to  damage  from  fungi 
and  other  like  organisms.* 

*  The  following  table  is  compiled  from  our  observations  made  in  the  interior  of 
the  barn  under  various  conditions.  The  temperature  is  given  in  degrees  Fahren- 
heit. The  relative  humidity  of  the  external  air  averaged  70 ;  the  temperature  at 
the  beginning  of  the  observations  was  57.5°,  and  rose  slightly  during  the  course 
of  the  observations. 


Experiment  1. 

Floor..   ,  2d  tier. 

Purline. 

Average. 

Eemarks. 

Temperature 

Eel.  humidity . . 

49.5° 
91. 

52.° 
87. 

61.4° 
68. 

54.3° 
82. 

Barn  completely  closed. 

Experiment  2. 

Temperature i     57.7° 

Eel.  humidity..       86. 

End  doors  and  lowest  tier 
of  ventdators  open,  and 
observations  taken  at 
end  of  one-half  hour. 

Experiment  3. 

Temperature 

Eel.  humidity.. 

71.5° 
69. 

Barn  closed.  Two  fur- 
naces fired  for  one  hour 
and  then  observations 
taken. 
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Further  Notes  on  the  Cause  of  "Pole-sweat"  and  "Stem-rot"  of 

Tobacco. 

Since  the  publication  of  our  preliminary  report  upon  this  sub- 
ject,* the  results  have  been  published  of  similar  investigations  by 
Dr.  Behrens  of  the  Experiment  Station  at  Karlsruhe,  Germany.f 
As  his  results  seem  in  a  measure  to  conflict  with  ours  some  re- 
marks on  the  subject  seem  advisable. 

Behrens  considers,  and  supports  his  conclusions  by  the  results 
of  inoculations,  that  there  are  two  nearly  related  fungi  which 
cause  a  decay  of  curing  tobacco,  Sclerotinia  Libertiana,  Fckl., 
and  Botrytis  cinerea,  P.  The  process  of  decay  is  the  same  in 
both  cases,  but  Behrens  infers  that  when  the  fungi  attack  the 
mid-rib  or  veins  of  the  leaf  the  effect  corresponds  to  that  which 
we  described  under  the  name  of  "  stem-rot,"  and  when  they  attack 
the  leaf-tissue  the  effect  produced  is  called  "pole-burn."  First, 
regarding  "  stem-rot."  It  must  be  noted  that  Behrens'  observa- 
tions were  made  upon  tobacco  leaves  cured,  according  to  the 
continental  method,  separate  from  the  stalks;  he  therefore  says 
nothing  of  fungi  which  attack  the  stalk  proper,  and  it  may  be 
fairly  assumed  that  the  "  stem-rot  "  (Rippenfaule)  of  Behrens  cor- 
responds more  to  what  we  described  as  "pole-burn."  The  latter, 
as  we  have  stated,  he  attributes  to  the  growth  of  Botrytis  and 
Sclerotinia,  the  one  a  conidial  or  spore-bearing  fungus,  the  other 
an  indurated,  sterile  mass  of  fungous  threads  which  under  certain 
conditions  may  produce  spores  of  the  Botrytis  type. 

In  our  preliminary  report  we  described  "  stem-rot "  and  attrib- 
uted it  to  the  only  fungus  found  in  connection  with  it,  viz: 
Botrytis  longibrachiata,  Oud.  To  explain  this  seeming  contra- 
diction in  results,  Behrens  offers  the  suggestion  that  Botrytis 
longibrachiata,  Oud.,  and  B.  cinerea,  P.,  are  identical ;  but  no 
one  who  had  ever  compared  the  two  could  possibly  mistake  the 
one  for  the  other.  They  are  totally  distinct  in  habit,  color  and 
organs  of  reproduction;  Botrytis  cinerea  was  never  found  by  us 
associated  with  "stem-rot;"  and  our  view  is  further  strengthened 
by  the  fact  that  we  have  found  Botrytis  longibrachiata  growing 
parasitically  on  living  herbage  and  inducing  changes  which  fin- 
ally resulted  in  the  death  and  decay  of  the  plant  attacked. 

*  Conn.  Agr.  Exp.  Station,  Annual  Report  for  1891,  p.  168. 
f  Dr.  J.  Behrens.     Trockene  und  nasse  Faule  des  Tabaks.     "  Der  Dachbrand." 
Zeitscbrift  fur  Pflanzenkrankbeiten,  Bd.  Ill,  Heft  2,  p.  82. 
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With  regard  to  "pole-burn"  (Dachbrand),  the  results  of  Beh- 
rens'  observations  seem  to  be  conclusive.  In  the  cases  investi- 
gated by  him  the  decay  was  undoubtedly  due  to  the  Sclerotinia 
and  the  Botrytis  cinerea.  But  even  here  the  question  allows  of 
considerable  difference  of  opinion.  Decay  of  curing  tobacco  has 
been  variously  ascribed  by  different  observers  to  Pleospora  sp., 
Botrytis  vulgaris,  Fr.,  and  two  species  of  the  genus  Mucor  ;  while 
several  other  fungi  are  known  to  occur  on  drying  and  dry  tobacco 
leaves.  In  a  letter  to  us,  Behrens  states  as  probable  that  several 
different  fungi  may  induce  decay,  and  in  the  cases  which  we 
studied  there  were  found  occasionally  in  the  decayed  tissue  of  the 
leaves,  remains  of  fungous  threads  similar  to  those  of  Claclos- 
porium  and  related  genera  (possibly  Botrytis),  and  more  rarely 
still,  a  few  scattered  sclerotia  which,  however,  could  not  be  in- 
duced to  produce  any  reproductive  organs.  Finally,  whatever  be 
the  initial  cause  of  decay  its  existence  would  seem  to  be  of  short 
duration,  for  the  leaves  from  which  we  drew  our  conclusions  were 
examined  within  forty-eight  hours  of  the  first  appearance  of  dis- 
ease, and  the  process  of  decay  went  on  rapidly  without  any  fur- 
ther growth  on  the  part  of  the  remains  of  fungous  threads  in  the 
tissue,  and  without  the  development  of  any  other  fungus  what- 
ever, but  associated  constantly  with  the  rapid  development  of 
bacteria  of  two  forms.  We  are  therefore  convinced  that  although 
the  initiative  in  "  pole-burn  "  may  be  taken  by  a  Botrytis  or  some 
similar  fungus,  the  preliminary  growth  of  which  may  even  be 
essential  to  the  succeeding  condition  of  decay,  the  latter  is  largely 
bacterial  in  its  nature. 

Miscellaneous  Notes. 

Asters. — Last  year  we  studied  a  wide-spread  disease  of  Asters 
and  other  plants  of  the  order .  Compositae,  and  concluded  that  it 
was  due  to  a  parasitic  nematode  worm  of  the  genus  Aphelenchus 
which  produces  galls  upon  the  roots,  and  eventually  causes  the 
death  and  decay  of  the  internal  tissues  of  the  stems.  The  disease 
is  commonly  known  among  growers  as  "  white-legs,"  owing  to 
the  bleached  and  spindly  appearance  of  the  affected  plants.  As 
a  result  of  our  investigations  and  those  of  other  observers  we 
stated  that  the  cause  of  disease  was  increased  by  the  use  of  ani- 
mal manures,  especially  on  old  land,  and  would  be  largely  con- 
trolled by  the  use  of  lime  or  plaster. 
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Through  the  kindness  of  Messrs.  F.  P.  Burr  &  Co.,  of  Middle- 
town,  field  experiments  were  made  this  year,  but  they  unfortu- 
nately proved  inconclusive  owing  to  the  apparently  sporadic 
nature  of  the  nematode  attacks.  Asters  were  grown  under  the  fol- 
lowing conditions.  (1)  On  a  mixture  of  old  garden  soil,  sand, 
and  ground  plaster,  and  fertilized  with  superphosphate;  (2)  on 
soil  thoroughly  impregnated  with  coal-ashes;  (3)  on  new  turf 
land,  fertilized  with  horse-manure  and  peat-moss  bedding. 

On  none  of  these  plots  was  there  any  sign  of  either  the  "  blue 
aphis"  or  the  nematodes.  Last  year  it  was  difficult  to  find  any- 
where a  bed  of  asters  quite  free  from  disease ;  this  year,  under  the 
same  conditions,  the  reverse  was  true. 

After  long  experience  however,  in  the  culture  of  asters,  Mr. 
Burr  comes  to  the  following  conclusions  which  are  borne  out  by 
the  results  of  recent  investigations  abroad.  "Asters  are  very 
uncertain  on  old  soil  with  stable  manures,  but  are  quite  sure  to 
prove  good  with  plenty  of  lime  and  artificial  manure  on  old  land, 
and  with  artificial  manure  on  new  land." 

Aster  Beetles,  ( (Jantharis  atrata.) — This  beetle  was  common  dur- 
ing the  past  season  on  asters,  causing  great  damage  to  the  flower- 
heads.  It  is  of  a  dull  black  color,  of  rather  slender  form,  about 
half  an  inch  in  length,  and  provided  with  two  long,  knotted 
antennae.  When  handled  the  beetles  emit  a  yellowish  fluid  of 
disagreeable  odor.  They  belong  to  the  Cantharides,  or  "  blister- 
beetle"  family.  They  do  not  confine  their  depredations  to 
asters,  but  are  commonly  found  on  certain  species  of  golden-rod, 
and  occasionally  commit  serious  ravages  on  potatoes.  None  of 
the  ordinary  insecticides  seem  to  be  of  much  value  in  preventing 
the  attacks  of  the  Cantharis ;  a  better  method  is  to  shake  or 
brush  the  insects  from  the  plants  into  shallow  pans  containing 
kerosene. 

Fungi  attaching  roses. — Two  fungi  have  been  very  prevalent 
this  year  on  cultivated  roses,  the  rose  "  rust "  (Phragmidium 
subcorticium,  (Schrank)  Wint.),  and  the  "black-spot"  (Actino- 
nema  Hosae,  (Lib.)  Fr.).  The  former  appears  early  in  the  season, 
producing  on  all  the  more  delicate  parts  of  the  plant  bright 
orange  masses  of  spores,  and  characteristic  distortions  of  the 
parts  affected;  the  latter  appears  on  the  leaves  as  roundish  black 
or  gray  spots  and  patches,  sometimes  involving  the  whole  leaf. 

Most  of  the  "rusts"  are  peculiarly  resistent  to  fungicides,  but 
both  the  rose  "  rust  "  and  the  "  black-spot  "  could  probably  be  in 
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a  measure  checked  by  the  early  application  of  the  copper  sulphate 
solution  followed  by  Bordeaux  mixture  or  the  ammonia  solution 
of  copper  carbonate,  and  in  the  case  of  the  "  rust "  by  cutting 
out  unsparingly  all  the  diseased  parts  of  the  plant. 

Notes  on  the  Bordeaux  mixture. — The  only  trouble  which,  so 
far  as  we  know,  attends  the  use  of  Bordeaux  mixture,  is  the 
clogging  of  the  nozzle  due  to  the  large  excess  of  lime  in  suspen- 
sion, or  rather  to  the  presence  of  coarse  particles  in  the  lime.  It 
is  essential  to  use  a  large  quantity  of  lime  and  for  two  reasons, 
viz  : 

1.  To  decompose  all  the  blue  vitriol,  which  itself  would  destroy 
the  foliage  it  is  desired  to  save,  and  to  produce  in  its  stead  the 
mild  poison — copper-hydroxide — which  kills  the  fungus  without 
injury  to  the  host. 

2.  To  take  advantage  of  the  cementing  quality  of  slaked  lime, 
which  makes  the  copper-hydroxide  adhere  to  the  foliage  for  a 
considerable  time. 

To  prevent  clogging  of  the  spraying  nozzle,  it  is  sufficient, 
after  slaking  the  lime  with  six  gallons  of  water  and  stirring  well, 
to  let  the  "  milk  of  lime"  stand  a  few  minutes  so  that  any  grit  or 
coarse  matters  may  have  time  to  settle,  and  to  pour  off  only  the 
fine  slaked  lime  into  the  copper  sulphate  solution. 

It  was  thought  however,  that  all  danger  of  clogging  might  be 
averted  by  slaking  the  lime  with  almost  the  whole  quantity  of 
water  used  for  the  mixture,  allowing  it  to  settle,  and  then  pouring 
into  the  copper  solution  only  the  clear  lime  water.  This  would 
be  feasible  only  if  the  quantity  of  water  used  to  slake  the  lime 
could  dissolve  enough  of  the  latter  to  precipitate  all  the  copper 
sulphate.  If  any  of  the  sulphate  remains  in  solution  there  is,  of 
course,  danger  of  burning  leaves  to  which  it  is  applied.  This 
method  was  tried,  using  the  proportions  most  commonly  recom- 
mended ;  the  greater  part  of  the  water  was  used  in  the  slaking  of 
the  lime,  and  only  the  clear  solution  after  being  allowed  to  settle 
for  twenty  minutes  was  poured  into  the  sulphate  solution.  In  no 
case  was  the  latter  completely  precipitated.  In  order  to  test  the 
adhesive  quality,  several  gallons  of  the  mixture  were  made  up  by 
this  method ;  and  a  like  quantity  by  the  usual  method,  using  a 
large  excess  of  lime  in  suspension.  The  mixtures  were  applied 
simultaneously  to  two  sets  of  vines,  where  the  superiority  of  that 
containing  an  excess  of  lime  was  readily  demonstrated  in  its 
adhesion  to  the  foliage  two  weeks  longer  than  the  other  and 
through  one  heavy  rain. 
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COMMON     FUNGOUS     DISEASES     AND     THEIR 
TREATMENT.* 

By   William   C.    Sttjrgis. 

Two  years  ago  the  demand  on  the  part  of  the  farmers  and  fruit- 
growers of  the  State,  for  a  concise  and  untechnical  statement  con- 
cerning the  more  common  fungous  diseases,  the  means  of  recog- 
nizing them,  and  the  methods  of  treatment,  was  answered  by- 
Bulletin  No.  111.  The  science  of  economic  mycology  makes  rapid 
progress,  fungous  diseases  hitherto  unknown  in  a  certain  locality 
become  prevalent,  and  the  experiments  of  a  year  may  so  far  in- 
crease our  knowledge,  that  in  order  to  secure  the  best  results  from 
the  use  of  fungicides,  we  must  be  prepared  to  keep  abreast  of  the 
latest  investigations,  and  modify  our  methods  accordingly.  It 
has  therefore  been  decided  to  publish  this  revised  edition  of 
Bulletin  111,  only  such  changes  from  the  latter  publication  being 
made,  as  subsequent  experience  has  proved  advisable. 

DISEASES   OF    THE   APPLE. 

"  Scab."     [Fusicladium  dendriticum,  (Wallr.)  Fckl.] 

This  disease  attacks  the  leaves  and  fruit  of  the  apple,  produc- 
ing roundish  or  irregular  blotches  on  the  upper  surface  of  the 
leaves,  and  on  the  fruit.  These  blotches  are  of  a  dark  greenish- 
brown  color,  and  of  a  more  or  less  velvety  texture.  The  growth 
of  the  fungus  causing  these  blotches  does  not  tend  to  produce 
any  rapid  or  widespread  decay  in  the  fruit,  but  it  does  stunt  and 
distort  the  fruit,  rendering  it  to  a  greater  or  less  degree  un- 
sightly and  unmarketable.  The  "scab"  should  not  be  con- 
founded with  the  diseases  known  as  "bitter-rot"  and  "black- 
rot,"  both  of  which  tend  to  produce  rotten  areas  in  the  fruit. 

Treatment. 

Inasmuch  as  the  "  spores"  or  fruit  of  the  "  scab"  fungus  pass  the 
winter  in  the  fallen  leaves  beneath  the  trees  or  in  the  cracks  and 

*  The  following  matter  regardiDg  fungous  diseases  and  their  treatment  was 
first  published  in  1892  as  Bulletin  No.  111.  It  was  revised  and  issued  as  Bulle- 
tin No.  1 15  in  March,  1893.  It  is  now  made  part  of  this  Report  with  such  slight 
emendations  and  changes  as  seem  desirable. 
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crevices  of  the  bark,  collecting  and  burning  the  leaves  in  winter 
is  of  great  assistance  in  controlling  the  disease,  and  a  winter 
treatment  in  the  form  of  a  strong  wash  or  spray  applied  to  the 
trees  is  most  desirable.  The  material  used  is  a  strong  solution 
of  either  sulphate  of  copper,  1  lb.  to  25  galls,  of  water,  or  sul- 
phate of  iron,  1  lb.  to  5  galls,  of  water.  This  application  is  best 
made  by  means  of  some  form  of  spraying  apparatus,  and  should 
be  used  in  early  spring  before  the  buds  have  begun  to  swell. 

This  should  be  followed  up  by  a  summer  treatment,  consisting 
in  the  application  of  either  the  Bordeaux  mixture  or  modified  Eau 
celeste.  Formulas  and  directions  for  the  preparation  of  these  and 
other  fungicides  are  given  on  pp.  103-105.  The  Bordeaux  mix- 
ture presents  one  very  decided  advantage  over  the  modified  Eau 
celeste,  in  that  it  contains  no  ammonia,  hence  does  not  dissolve 
the  arsenic  compounds,  and  can  therefore  be  used  in  conjunction 
with  Paris  green  or  London  purple  to  prevent  the  attacks  of  the 
codling  moth  as  well  as  of  the  "  scab "  fungus.  The  mixture 
should  be  made  in  the  proportion  of  one  pound  of  the  arsenic 
compound  (Paris  green  or  London  purple)  to  100  gallons  of  the 
Bordeaux  mixture,  the  former  being  stirred  to  a  smooth  paste 
with  a  little  water  and  added  to  the  latter. 

Time  of  application. 

In  applying  fungicides  for  apple  "scab,"  it  should  be  remem- 
bered that  early  treatment  is  extremely  important.  The  winter 
treatment  with  sulphate  of  copper  or  of  iron  should  take  place  late 
in  March  or  very  early  in  April,  before  the  buds  begin  to  swell. 
The  first  application  in  the  summer  treatment  should  be  made  just 
before  the  flowers  open,  a  second  as  soon  as  the  fruit  is  set  (for 
this  application  and  the  following,  Paris  green  may  be  mixed 
with  the  fungicide  to  destroy  the  eggs  of  the  codling  moth),  and 
a  third  when  the  fruit  is  half  grown.  The  winter  treatment,  fol- 
lowed by  these  early  summer  applications,  if  carefully  and  thor- 
oughly made,  will  be  found  as  efficient  as  a  number  of  applica- 
tions later  in  the  season.  Prevention  is  always  better  than  an 
attempted  cure. 

DISEASES   OF   THE   PEAR. 

"Leap-spot."     (Entomosporium  maculatum,  Lev.) 

This  disease  attacks  the  leaves  and  fruit  of  both  the  pear  and 
the  quince,   producing  on    the  leaf  yellowish   or  reddish   spots 
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marked  in  the  center  by  minute  black  pimples.  The  affected 
leaves  fall  prematurely,  generally  by  the  first  part  of  July,  the 
tree  suffers  in  consequence,  and  may  eventually  die  from  the 
effects  of  repeated  premature  defoliation.  Upon  the  fruit  the 
spots  produced  by  the  fungus  are  not  usually  as  prominent  as 
upon  the  leaf,  but  the  early  falling  of  the  leaves,  and  the  presence 
of  the  fungus  upon  the  fruit,  causes  the  latter  to  become  stunted, 
often  badly  cracked,  and  quite  unfit  for  the  market.  In  this 
State  more  damage  is  done  to  pears  by  the  pear  "  scab,"  while 
quinces  suffer  more  seriously  from  this  "  leaf-spot." 

Treatment. 

Collecting  and  burning  the  fallen  leaves  and  fruit  after  harvest, 
and  a  treatment  of  the  trees  early  in  April  with  a  strong  solu- 
tion of  sulphate  of  copper  as  recommended  for  apple  "  scab," 
tends  largely  to  check  the  spread  of  the  disease.  For  the  sum- 
mer treatment  either  the  Bordeaux  mixture  or  the  modified  Eau 
celeste  will  be  found  effective.  The  latter  is  more  expensive  than 
the  former,  and  as  stated  above  it  cannot  be  used  in  connection 
with  the  arsenical  insecticides  without  seriously  endangering  the 
foliage,  but,  being  a  clear  solution,  it  can  be  applied  with  great 
ease,  and  for  late  applications  is  to  be  preferred  to  Bordeaux  mix- 
ture as  it  does  not  spot  the  fruit. 

Time  of  application. 

The  winter  treatment  should  be  made  early  in  April ;  the  first 
spraying  with  the  Bordeaux  mixture  or  the  modified  Eau  celeste 
should  be  made  just  before  the  blossoms  open;  a  second,  as  soon 
as  the  blossoms  have  fallen ;  and  either  two  or  three  more  at 
intervals  of  ten  days  to  three  weeks  according  to  the  rainfall. 

"  Scab."     [Fusicladium  pyrinum,  (Lib.)  Fckl.] 

The  fungus  causing  this  disease  is  very  closely  related  to  that 
causing  the  apple  "  scab,"  and  the  effects  of  the  two  are  very 
similar.  Upon  the  pear,  as  upon  the  apple,  the  fungus  produces 
dark  brownish  patches  of  a  velvety  texture  on  the  leaves  and 
fruit.  Cool,  damp  weather  is  in  both  cases  favorable  to  the 
spread  of  the  disease. 
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Treatment. 

A  spray  of  sulphide  of  potassium,  used  in  the  proportion  of  one 
ounce  to  two  gallons  of  water,  has  been  recommended,  but  is  prob- 
ably not  as  effective  as  the  Bordeaux  mixture,  or  the  modified  Eau 
celeste.  The  first  application  should  be  made  when  the  flowers 
are  beginning  to  open,  a  second  when  the  fruit  is  about  the  size 
of  peas,  and  additional  applications  every  two  weeks  until  five  or 
six  in  all  have  been  made. 

DISEASES   OF   THE   QUINCE. 

"Leaf-spot."     {Entomosporium  maculatum,  Lev.) 

This  is  the  same  fungus  which  causes  the  "blight"  or  "spot" 
of  the  leaves  of  the  pear,  and  the  cracking  of  the  fruit.  In  the 
case  of  the  quince  the  most  marked  effect  of  the  fungus  is  upon 
the  leaves,  which  blight  and  fall  prematurely,  hence  the  first 
effect  of  remedial  measures  is  seen  in  a  vigorous,  healthy  leafage, 
and  in  severe  cases  a  good  set  of  fruit  is  only  secured  after  spray- 
ing for  two  seasons. 

Treatment. 

In  treating  the  disease  as  it  occurs  on  quince  trees,  experience 
seems  to  show  that  in  the  end,  and  taking  into  consideration  the 
much  greater  success  attending  its  use,  the  Bordeaux  mixture  is 
prefei-able  to  any  other  fungicide.  The  use  of  the  Bordeaux  mix- 
ture is  also  to  be  recommended  because  it  permits  of  admixture 
with  Paris  green  as  a  remedy  against  the  quince  "  maggot."  The 
Paris  green  should  be  mixed  to  a  smooth  paste  with  a  little 
water,  and  then  stirred  into  the  Bordeaux  mixture  in  the  propor- 
tion of  one  pound  of  Paris  green  to  100  gallons  of  the  mixture. 

This  treatment  should  be  supplemented  by  the  gathering  and 
burning  of  the  fallen  leaves,  and  by  the  winter  treatment  with 
sulphate  of  copper  or  sulphate  of  iron  as  recommended  in  other 
cases,  p.  89. 

The  proper  times  for  making  the  applications  are  the  same  as 
in  the  case  of  the  "  leaf-spot "  of  the  pear,  p.  90. 

"Black-rot."     (Sphceropsis  Malorum,  Peck.)* 

This  disease,  which  also  attacks  apples  and  pears,  has  only  re- 
cently made  its  appearance  on  quinces  in  this  State,  but  it  bids 
*  See  Bull.  91,  N  J.  Agr.  Exp.  Sta.,  p.  8. 
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fair  to  become  a  serious  trouble  to  quince  growers  unless  speedily- 
checked.  It  makes  its  appearance  in  August,  as  a  discolored 
spot,  usually  on  the  exposed  side  of  the  fruit.  The  spot  spi'eads 
rapidly,  both  superficially  and  in  the  interior  of  the  fruit,  until 
the  whole  fruit  becomes  brown,  decayed,  and  shrunken,  and  often 
badly  cracked.     The  disease  once  seen,  is  unmistakable. 

Treatment. 

The  fungus  producing  the  disease  in  question  is  nearly  related 
to  others  which  have  been  carefully  investigated,  so  that  it  is  fair 
to  presume,  although  the  presumption  rests  upon  no  definite  ex- 
periments as  yet,  that  a  continuation  through  August  of  the  ap- 
plication of  Bordeaux  mixture  will  effectually  prevent  the  disease. 
If  it  is  found  that  this  mixture  is  liable  to  remain  upon  the  fruit 
at  the  time  of  harvest,  the  modified  Eau  celeste  or  the  ammoniacal 
solution  of  copper  carbonate  may  be  substituted  for  the  Bordeaux 
mixture  with  probably  quite  as  good  results. 

All  diseased  fruit  should  be  gathered  and  burned  at  and  after 
the  time  of  harvest,  and  if  apples  or  pears  are  grown  in  the 
neighborhood  the  disease  should  be  carefully  looked  for  upon 
them  and  no  diseased  fruit  should  be  allowed  to  lie  on  the  ground 
or  remain  upon  the  trees. 


DISEASES  OF  THE   PEACH. 

Practically  the  only  disease  of  peach  trees  which  at  present 
seriously  threatens  the  fruit  interests  of  Connecticut  is  that  known 
as  "  yellows."  It  is  impossible  to  give  within  the  limits  of  the 
present  Bulletin  even  a  brief  outline  of  the  investigations  which 
have  been  made  on  the  cause  or  causes  of  this  malady.  It  is  suf- 
ficient to  say  that  as  yet  no  definite  cause  has  been  ascertained 
with  any  certainty,  and  no  means  have  proved  effective  in  check- 
ing the  spread  of  the  disease  except  rooting  out  and  destroying 
by  fire  every  tree  which  shows  the  first  symptoms  of  the  disease. 
Constant  study  has  however,  given  us  certain  general  facts  rela- 
tive to  the  disease. 

(1)*  The  first  manifestation  of  "yellows"  is  the  premature 
ripening  of  the  fruit.     The  moment  this  symptom  is  seen,  though 

*  These  conclusions  are  based  upon  the  publications  of  Prof.  E.  F.  Smith, 
referred  to  on  the  next  page. 
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the  tree  is  to  all  appearance  sound  and  healthy  otherwise,  it  must 
go,  if  the  spread  of  the  disease  is  to  be  checked.  Thei'e  are  no 
authentic  instances  of  trees  recovering  after  the  appearance  of 
this  symptom. 

(2)  The  second  evidence  of  a  diseased  condition  is  the  prema- 
ture development  of  winter  buds,  producing  spindly  growths  and 
sickly  green  leaves.  All  the  other  symptoms  of  "  yellows  "  are 
due  primarily  to  these  two. 

(3)  The  period  of  incubation,  i.  e.  the  time  elapsing  between 
artificial  inoculation  and  evident  symptoms  of  disease,  is  consid- 
erable ;  after  the  appearance  of  symptoms  the  tree  may  live  from 
one  to  five  years,  and  even  produce  fruit  during  the  early  stages 
of  the  disease. 

(4)  The  whole  tree  is  afiected  when  symptoms  appear  in  any 
part  of  it,  hence 

(5)  Pruning  has  little  or  no  effect  on  the  spread  of  the  disease. 
If  a  single  diseased  tree  is  allowed  to  remain  in  the  hope  that  it 
will  bear  fruit  for  at  least  one  more  year,  not  only  are  the  adjoin- 
ing trees  endangered  but  the  whole  orchard  and  even  adjoining 
orchards  may  become  infected. 

(6)  There  is  no  question  that  the  disease  can  be  communicated 
from  one  tree  to  another,  though  how  it  is  communicated,  that  is, 
the  nature  of  the  contagion,  is  as  yet  unknown.  It  may  be  com- 
municated even  by  apparently  healthy  buds  when  these  are  taken 
from  diseased  trees,  but  it  is  also  conveyed  in  some  other  way 
than  by  bud  inoculation,  certainly  in  the  case  of  old  trees.  Finally 
the  trees  are  not  infected  through  the  blossoms. 

(7)  The  use  of  special  fertilizers  has  never  cured  a  tree,  though 
heavy  fertilizing  may,  by  increasing  the  vigor  of  the  tree,  enable 
it  to  withstand  longer  the  effects  of  the  disease. 

(8)  It  is  possible  to  grow  healthy  trees  in  the  identical  spot 
from  which  a  diseased  tree  has  been  taken.  This  has  been  the 
practice  of  growers  in  Michigan  and  the  disease  has  been  almost 
completely  eradicated.  In  other  States  however,  notably  in  Del- 
aware, the  practice  has  not  proved  so  advisable,  and  on  the  whole 
it  seems  to  be  at  least  unsafe  to  set  out  a  new  tree  on  the  spot 
where  a  diseased  tree  has  recently  been  rooted  out. 

For  further  details  on  this  subject  the  reader  is  referred  to  Dr. 
Erwin  F.  Smith's  exhaustive  treatises,  Bulletin  No.  1,  IT.  S.  Dep't 
of  Agric,  Division  of  Veg.  Path.,  and  Bulletin  No.  9,  U.  S.  Dep't 
of  Agric,  Div.  of  Bot.,  to  which  publications  we  owe  most  of  our 
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knowledge  concerning  peach  "yellows."  A  complete  summary 
of  the  present  status  of  the  subject  will  be  found  in  TJ.  S.  Dep't 
of  Agric,  Div.  of  Veg.  Path.,  Report  for  1892,  p.  235  e.  s. 
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"Black  Knot."     [Plowrightia  morbosa,  (Schw.)  Sacc] 

This  disease  attacks  the  smaller  limbs  and  twigs  of  wild  cher- 
ries and  plums  as  well  as  of  the  cultivated  varieties,  producing  on 
them  jet  black,  wart-like  growths.  At  first  these  growths  are 
small  and  do  but  little  damage,  but  they  increase  rapidly  in  size ; 
by  inducing  a  morbidly  active  growth  of  the  tissue  of  the  branch 
on  the  side  upon  which  they  are  growing,  they  produce  a  distor- 
tion of  the  branch  ;  and  finally,  surrounding  the  branch  com- 
pletely, they  produce  death.  It  is  not  rare  for  a  whole  tree  to  be 
killed  by  this  disease  in  the  course  of  two  seasons.  The  black 
"  knots  "  are  largely  composed  of  the  fruiting  part  of  a  fungus, 
the  vegetative  part  of  which  is  buried  in  the  tissues  of  the  branch, 
and  occupies  a  distance  of  three  to  five  inches  above  and  below 
the  "knot"  itself. 

Treatment. 

After  the  disease  has  once  obtained  a  good  hold  upon  the  larger 
branches  of  a  tree  it  is  well  nigh  impossible  to  eradicate  it.  Its 
spread  can  be  stopped  however,  if  it  is  taken  in  hand  early,  or 
when  the  "  knots  "  are  still  small  and  few  in  number. 

With  a  sharp  knife  the  knots  should  be  cut  out,  the  portion 
removed  extending  three  or  four  inches  above  and  below  the 
"  knot "  itself.  The  wound  should  then  be  washed,  or  the  whole 
tree  sprayed,  with  a  strong  solution  of  sulphate  of  copper,  and 
then  painted  over  with  some  oil  paint. 

In  place  of  the  oil  paint,  a  paste  made  of  kerosene  and  some 
colored  pigment,  or  of  turpentine  and  lime,  has  been  used  fre- 
quently with  marked  success  even  when  applied  directly  upon  the 
"  knots  "  without  cutting  them  out.  It  is  always  surer  and  safer 
however,  first  to  cut  the  "  knots  "  out  and  then  to  apply  the  paint 
or  paste  to  the  cut  surfaces. 

The  spores  of  this  fungus  mature  and  are  distributed  from  the 
latter  part  of  December  to  February ;  the  best  season  therefore 
for  cutting  out  the  "  knots  "  is  November  or  early  in  December. 
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The  young  "  knots  "  appearing  in  the  spring,  bursting  through 
the  bark  in  greenish  swellings,  may  be  cut  out  at  that  season.  If 
the  whole  tree  is  badly  diseased  it  should  be  cut  down  at  once 
and  burned ;  and  the  same  applies  to  the  individual  "  knots."  If 
allowed  to  remain  on  the  ground  they  will  infect  healthy  trees  as 
readily  as  though  they  were  still  on  a  living  tree.  Wild  cherries 
which  are  diseased  should  be  subjected  to  the  same  treatment,  or 
destroyed  altogether. 

"  Mould."     {Monilia  fructigena,  Pers.) 

This  disease  attacks  the  stone-fruits,  such  as  the  peach,  plum, 
and  cherry,  and  sometimes  the  apple  and  pear.  Its  first  effect  is 
to  induce  a  brown  discoloration  of  the  fruit  accompanied  by  a 
copious  production  of  ash-colored,  dusty  tufts  on  the  surface  of 
the  fruit;  these  tufts  are  the  fruiting  threads  of  the  fungus. 
Later  the  fruit  becomes  shrunken  and  dry,  and  in  this  "  mum- 
mified "  condition  may  remain  for  a  long  time  without  decay. 
Not  infrequently  the  whole  fruit  becomes  encased  in  a  layer  of 
brownish  dust  consisting  almost  entirely  of  the  spores  of  the 
fungus. 

Treatment. 

The  most  practical  method  of  checking  the  spread  of  the  dis- 
ease is  by  burning  all  diseased  or  "  mummified  "  fruit.  It  is  in 
this  dried  fruit  that  the  fungus  threads  pass  the  winter.  With 
the  advent  of  warm  weather  the  threads  produce  spores  in 
immense  quantities  upon  the  remains  of  the  fruit,  and  the  fresh 
crop  of  fruit  becomes  readily  infected.  Hand-picking  and  burn- 
ing all  diseased  fruit,  both  on  the  tree  and  on  the  ground,  is 
therefore  the  surest  method  of  combating  the  disease.  It  occa- 
sionally attacks  both  the  leaves  and  twigs  as  well  as  the  fruit, 
and  in  such  a  case  again  the  best  remedy  is  picking  and  burning 
the  diseased  parts. 

Merely  as  an  adjunct  to  this  method  of  dealing  with  "  brown- 
rot,"  treatment  of  the  trees  and  subjacent  ground  with  the  simple 
solution  of  copper  sulphate  as  recommended  for  apple  "  scab," 
etc.,  would  undoubtedly  be  of  benefit.  This  treatment  should  be 
given  during  the  last  of  March  or  the  first  part  of  April,  and  may 
be  followed  during  the  summer  by  applications  of  the  ammonia 
solution  of  copper  carbonate,  or  weak  Bordeaux  mixture. 


96         CONNECTICUT    EXPERIMENT   STATION,    REPORT   1893. 

Note. 

If  Paris  green  in  water  is  used  upon  plum-trees  to  prevent  the 
destructive  attacks  of  the  curculio,  the  danger  of  burning  the 
foliage  can  be  avoided  by  adding  lime  to  the  insecticide,  in  the 
proportion  of  1  lb.  to  50  galls. 

DISEASES   OF   THE   GRAPE. 

r  Phyllosticta  Labruscce,  Thiiin. 
"Black-rot."  •<  Phoma  uvicola,  B.  &  C. 

L  Lcestadia  Bidwellii,  (Ell.)  Yiala  &  Ravaz. 

This  well  known  disease  usually  appears  first  upon  the  leaves 
and  young  shoots,  producing  reddish-brown  or  blackish  spots. 
About  two  weeks  later  the  berries  are  attacked,  the  first  evidence 
of  this  being  a  black  or  brownish  spot  at  one  or  more  points  on 
the  surface.  Soon  the  whole  berry  turns  brown,  then  black,  and 
finally  becomes  hard  and  leathery,  while  still  remaining  on  the 
stalk.  A  magnifying  glass  reveals  on  the  surface  of  the  diseased 
berries  minute  black  pimples,  within  which  the  several  forms  of 
spores  produced  by  the  fungus  are  borne. 

Treatment. 

"Warm,  damp  weather  is  especially  conducive  to  the  spread  of 
the  disease,  so  that  during  such  weather  the  vines  will  require 
constant  care.  The  first  precaution  to  be  taken  in  the  spring 
consists  in  ploughing  or  cultivating  between  the  rows  so  as  to 
turn  under  or  cover  any  diseased  grapes  which  may  have  fallen 
the  previous  year. 

Treatment  of  the  vines  immediately  after  pruning,  with  the 
strong  solution  of  sulphate  of  copper  is  advisable  (p.  89)  ;  but  more 
important  is  the  summer  spraying  with  the  Bordeaux  mixture. 

Experiments  conducted  in  1891  by  the  U.  S.  Dep't  of  Agric. 
indicate  that  the  Bordeaux  mixture  reduced  to  even  one-sixth  the 
usual  strength  (see  Formula  2,  p.  103,  of  this  Report),  is  thor- 
oughly effective  against "'  black- rot,"  and  of  course  the  expense  is 
much  less. 

If  the  Bordeaux  mixture  is  used  throughout  the  season  there  is 
danger  of  some  of  the  dried  copper  compound  remaining  on  the 
berries  when  harvested,  and  this  damages  the  appearance  of  the 
ruit,  though  the  quantity  of  copper  is  too  small  to  produce  any 
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injurious  effects  from  eating  the  grapes.  This  staining  of  the 
fruit  may  be  remedied  by  using  the  ammoniacal  carbonate  of 
copper  for  the  last  two  sprayings  instead  of  the  Bordeaux  mix- 
ture. 

Time  of  application. 

Early  treatment  is  indispensable  to  success.  The  appearance 
of  the  first  leaves  should  be  the  signal  to  begin  spraying.  Make 
the  first  application  then,  repeat  it  just  before  the  vines  begin  to 
bloom,  follow  it  up  with  a  third  as  soon  as  the  vines  have  finished 
blooming,  and  repeat  at  intervals  of  twelve  or  fifteen  days  accord- 
ing to  the  weather,  until  the  berries  are  half  grown.  The  most 
critical  period  in  this  climate  is  about  the  last  of  June  ;  the  spray- 
ing at  this  time  should  therefore  be  especially  thorough  and  care- 
ful. According  to  the  experience  of  the  Department  of  Agric, 
"  six  treatments,  the  last  two  after  the  grapes  were  practically 
grown,  gave  little  better  results  than  four,  the  last  being  made 
when  the  berries  were  the  size  of  bird-shot."  Of  course  the  fre- 
quency of  the  applications  must  depend  largely  on  the  weather. 

"  Downy  Mildew."     [JPlasmopara  viticola,  (B.  &  C.)  Berl.  &  De 

Ton.] 

The  fungus  producing  this  disease  is  more  disastrous  to  the 
vines  themselves  than  the  fungus  of  "  black-rot,"  inasmuch  as  it 
attacks  the  leaves,  causing  them  to  turn  brown  and  fall  prema- 
turely. Later  it  may  attack  the  berries.  The  latter  do  not  dry 
and  shrivel  as  in  the  case  of  "  black-rot,"  but  they  assume  a  gray- 
ish tint,  the  surface  becomes  discolored  in  places  especially  near 
the  stem  end,  and  finally,  decay  accompanied  by  a  uniform  brown 
color  destroys  the  fruit.  On  the  leaves  the  disease  is  readily 
recognized  by  the  grayish,  downy,  or  furred  appearance  produced 
on  the  under  surface  of  the  leaves  by  the  fruiting  threads  of  the 
fungus.  This  downy  form  of  the  disease  may  also  attack  the 
berries,  and  under  such  circumstances  is  unmistakable. 

Treatment. 

The  same  treatment  is  to  be  recommended  for  the  "  downy 
mildew"  as  for  "  black-rot."  If  the  vines  are  treated  for  the  lat- 
ter the  same  treatment  will  suffice  for  both  diseases. 

7 
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"Anthracnose  "  {Sphaceloma  ampelinum,  DeBary). 

This  disease  attacks  the  canes,  leaves,  and  berries.  On  the 
leaves  it  produces  small  brownish  spots  with  a  slightly  raised 
border.  Later  these  spots  become  gray  in  the  center  and  often 
separate  from  the  surrounding  healthy  portions  of  the  leaf,  leav- 
ing the  latter  full  of  round  ragged  holes.  On  the  canes  the 
effect  is  similar  except  that  the  spots  often  become  confluent,  pro- 
ducing large  elongated  diseased  areas  of  a  grayish  color  and 
slightly  flattened  or  depressed.  On  the  berries  the  spots  are  more 
nearly  circular,  and  their  appearance,  gray  in  the  center  with  a 
reddish  surrounding  circle  and  a  dark  border,  gives  to  the  dis- 
ease the  common  name  of  "  bird's-eye  rot." 

Treatment. 

The  best  remedy  for  "  anthracnose  "  is  to  wash  or  spray  the 
vines  after  pruning,  and  before  the  buds  begin  to  swell  in  the 
spring,  with  a  strong  solution  of  sulphate  of  copper,  using  one 
pound  to  ten  gallons  of  water.  "Anthracnose"  is  not  liable  to 
do  much  damage  in  vineyards  that  are  well  treated  for  "  mildew" 
or  "black-rot,"  especially  if  the  vines  are  severely  trimmed. 

DISEASES  OF  THE  RASPBERRY  AND  BLACKBERRY. 

"Anthracnose."     (Glceosptorium   Venetum,  Speg.) 

The  "anthracnose"  produces  on  the  canes,  small  round  or 
elongated  whitish  patches,  slightly  flattened  and  bordered  with 
a  ring  of  dark  purple.  These  patches  gradually  increase  in  size 
and  number,  and  finally  destroy  the  new  growth  or  stunt  it  badly. 
Upon  the  leaves  it  is  often  visible  as  very  small  yellowish  spots 
surrounded  by  a  dark  border,  resembling  those  on  the  canes  but 
much  smaller.  The  fungus  producing  the  disease  passes  the  win- 
ter in  the  diseased  canes  and  leaves,  a  fresh  crop  of  spores  is  pro- 
duced from  the  old  spots  in  the  spring,  and  the  new  canes  and 
foliage  are  readily  infected. 

Treatment. 

As  in  the  case  of  the  grape  "anthracnose,"  cutting  out  all  dis- 
eased wood  and  burning  it  will  gradually  eradicate  the  disease. 
It  should  be  cut  out  in  winter  or  very  early  spring,  below  the 
lowest  diseased  spot.     If  the  canes  are  then  sprayed  with  a  solu- 
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tion  of  sulphate  of  copper,  using  one  pound  to  twenty-five  gal- 
lons of  water,  and  if  necessary  sprayed  two  or  three  times  during 
the  summer  with  Bordeaux  mixture,  very  little  damage  is  to  be 
feared  from  the  "  anthracnose." 

DISEASES  OF  THE  STRAWBERRY. 

"Leaf-blight."     {Sphcerella  Fragarice,  Sacc.) 

This  disease  is  characterized  by  the  appearance  of  reddish  areas 
on  the  upper  surface  of  the  leaves.  Later  there  appear  in  the 
center  of  these  discolored  areas  gray  or  whitish  spots,  upon 
which  in  autumn  and  winter  are  developed  several  forms  of  the 
reproductive  bodies  or  spores  of  the  fungus  which  causes  the  dis- 
coloration of  the  leaf. 

Treatment. 

By  annually  renewing  the  settings,  and  planting  only  in  deep 
and  thoroughly  drained  soil,  the  loss  from  blight  will  be  very 
largely  diminished.  Removing  and  destroying  all  the  old  leaves 
after  harvesting,  followed  by  cultivation,  and  the  application  of 
a  quick  fertilizer,  is  a  process  which  has  produced  good  results. 

A  more  simple  method  which  has  been  adopted  with  complete 
success  by  certain  growers  in  this  State,  is  as  follows : — As  soon 
as  the  berries  are  picked,  run  a  mowing  machine  over  the  bed, 
cutting  all  the  leaves  close  above  the  ground.  As  soon  as  the 
leaves  and  old  mulch  are  dry  enough,  set  fire  to  them  and  burn 
the  bed  over.  If  necessary,  loosen  up  the  old  mulch  a  little  with 
a  fork  before  burning  and  put  on  more  where  it  is  scanty,  in 
order  to  secure  as  even  a  burn  as  possible.  Unless  a  severe 
drought  follows,  the  plants  soon  put  up  a  new,  vigorous,  and 
healthy  growth  ;  mulch  as  usual  in  the  autumn.  In  a  dry  season 
this  method  must  be  used  with  caution,  but  if  the  burning  is  fol- 
lowed by  rain,  the  process  has  in  all  cases  proved  a  complete  cure 
for  the  "  leaf-blight." 

DISEASES  OF  THE  ONION. 

"  Smut."     ( Urocystis  Cepalce,  Frost.) 

This  disease  attacks  the  onion  seedling,  appearing  as  dark  spots 
or  lines  in  the  leaves.  Later,  and  as  other  leaves  develop  and 
become  attacked,  these  spots  begin  to  crack  open  longitudinally, 
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exposing  the  fungus  with  its  spores  as  a  black,  powdery  mass. 
If  the  disease  is  not  checked  by  the  natural  withering  of  the  leaf 
first  attacked,  it  spreads  throughout  the  plant,  affecting  even  the 
bulb,  on  which  it  produces  black,  linear  elevations,  running  down 
to  the  base  of  the  bulb  and  extending  up  into  the  leaves. 

Treatment. 

The  only  treatment,  except  rotation  and  transplanting,  which 
has  ever  been  recommended  for  onion  "  smut,"  is  that  suggested 
in  the  Reports  of  this  Station  for  1889  and  1890.  It  consists  in 
sowing  in  the  drill,  with  the  seed,  either  a  mixture  of  equal  parts 
of  sulphur  and  lime,  or  of  sulphide  of  potassium  and  lime.  The 
experiments  which  led  to  this  suggestion  were  made  on  very 
smutty  land,  and  increased  the  yield  in  a  ratio  of  about  5  to  1. 
They  were  merely  preliminary  and  therefore  not  decisive,  but  the 
result  certainly  seems  to  warrant  a  repetition  of  the  experiment. 
The  details  will  be  found  in  the  Reports  referred  to.  It  seems 
probable  now  that  the  measure  of  success  attending  this  treatment 
will  hardly  warrant  its  very  extended  adoption,  and  that  onion 
growers  in  this  State,  as  elsewhere,  will  have  to  adopt  the  method 
of  starting  the  plants  from  seed  in  cold  frames,  and  transplanting 
to  the  field.  This  method  is  laborious,  but  the  additional  labor 
is  compensated  for  by  an  earlier  harvest,  and  very  superior  bulbs. 

To  lessen  the  danger  of  spreading  the  disease  it  should  be 
noted  that  all  implements  used  in  smutty  ground  should  be 
thoroughly  washed  before  being  used  in  clean  ground ;  that  all 
refuse  left  on  the  field  from  a  crop  infected  with  "  smut,"  should 
be  collected  and  burned  ;  that  when  it  is  possible,  onion  land 
should  be  burned  over  in  the  fall;  and  that  at  the  second  and 
subsequent  hand-vveedings,  all  onions  which  show  the  "  smut  " 
should  be  pulled  and  burned  at  once. 


DISEASES  OF  THE  POTATO. 

"Mildew"  or  "Rot."     \_Phytophthora  infestans,  (Mont.) 
DeBary.] 

This  disease  first  appears  as  a  premature  wilting  of  the  tops  of 
the  vines.  The  color  rapidly  changes  to  yellow  and  then  to  a 
dirty  brown.  On  the  under  side  of  the  leaf  in  these  diseased  por- 
tions, is  seen  a  delicate  whitish  mould,  the  fruiting  threads  of  the 
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fungus.  The  disease  spreads  quickly,  inducing  a  very  rapid  and 
characteristic  decay  in  the  plants,  and  if  not  checked,  the  fungus 
causing  the  decay  makes  its  way  to  the  tubers  and  affects  them, 
producing  the  well-known  "rot." 

Treatment. 

If  applied  in  time,  the  Bordeaux  mixture  is  an  effectual  preven- 
tive of  potato  "  rot."  It  should  be  applied  whether  the  disease 
appears  or  not,  since  it  is  a  preventive  rather  than  a  cure.  If  the 
potatoes  have  been  affected  in  previous  years,  or  if  the  attack  is 
sudden  and  severe,  Formula  No.  1,  p.  103,  should  be  used. 

Time  of  application. 

The  first  application  should  be  made  when  the  plants  are  about 
half  grown,  and  it  should  be  repeated  every  ten  or  twelve  days 
until  the  tops  begin  to  wither.  If  it  is  desired  at  the  same  time 
to  treat  the  vines  for  the  "  potato  bug,"  Paris  green  may  be  used 
with  the  Bordeaux  mixture  by  stirring  the  former  to  a  smooth 
paste  in  water  and  adding  it  to  the  latter  in  the  proportion  of  one 
pound  of  Paris  green  to  100  gallons  of  the  mixture.  As  a  rule, 
treatment  for  the  "  potato  bug"  will  have  to  be  begun  much 
earlier  than  for  the  "  rot."  It  may  be  more  convenient  however, 
and  it  can  do  no  harm,  to  begin  treatment  with  the  combined 
fungicide  and  insecticide  at  the  earlier  date  when  the  "  potato 
bug"  first  appears.  There  is  no  doubt  that  potato  vines  derive 
from  the  treatment  with  Bordeaux  mixture  an  increase  of  vitality 
beyond  that  due  to  the  prevention  of  the  "  rot"  alone,  although 
it  is  not  yet  fully  known  to  what  characteristic  of  the  Bordeaux 
mixture  this  beneficial  action  is  due. 

"  Mould."     (Macrosporium  Solani,  Ell.  and  Mart.)* 

This  fungus  usually  appears  in  connection  with  injuries  to  the 
leaves  caused  by  the  flea-beetle  and  other  insects.  Its  most 
serious  attacks  are  confined  to  early  potatoes,  and  induce  dead, 
blackened  areas,  usually  beginning  at  the  tips  or  edges  of  the 
leaves.  The  parts  attacked  soon  die  and  become  curled  or  shriv- 
eled. The  fungus  is  confined  to  the  tops,  and  does  not  directly 
affect  the  tubers. 

*  Of.  Vt.  Agric.  Exp't  Station,  Report  for  1892,  p.  66,  e.  s. 
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Treatment. 

This  disease  can  probably  be  held  in  check  by  early  applica- 
tions of  Bordeaux  mixture,  though  results  of  definite  experiments 
to  this  end  are  as  yet  wanting. 


"  Scab."     ( Oospora  scabies,  Thaxter.)* 

The  eroded  pits  on  the  surface  of  potato-tubers,  caused  by  the 
growth  of  this  minute  fungus,  are  too  familiar  to  require  any 
extended  description  here. 

Treatment.] 

Dissolve  two  ounces  of  corrosive  sublimate  (bichloride  of  mer- 
cury) in  fifteen  gallons  of  water.  Immerse  the  seed  potatoes  in 
this  solution  for  1^  hours.  Spread  them  out  to  dry,  then  cut  and 
plant  as  usual. 

Note. — Corrosive  sublimate  is  a  fatal  poison  if  taken  internally. 
It  also  corrodes  metallic  substances,  and  the  solution  should 
therefore  be  made  in  wooden  vessels. 


DISEASES  OF  THE  TOMATO. 

"  Mould."     ( Cladosporinm  fulvum,  Cke„) 

This  fungus  forms  rusty-brown  patches  on  the  under  side  of 
the  leaves,  inducing  a  yellowing  and  wilting,  usually  followed  by 
the  death  of  the  leaf  attacked. 

Treatment. 

Inasmuch  as  warmth,  moisture,  and  insufficient  circulation  of 
air  are  all  factors  in  the  spread  of  this  disease,  training  the  plants 
on  sticks  or  trellises  to  keep  them  off  the  ground,  and  pruning 
away  all  the  lower  branches  and  leaves  so  as  to  allow  of  the  free 
access  of  sun  and  air,  will  to  a  great  degree  prevent  the  disease. 
Should  it  still  prove  harmful  however,  either  the  Bordeaux  mix- 
ture or  the  ammoniacal  carbonate  of  copper  will  be  found  effec- 
tive. 

*  Cf.  Conn.  Agric.  Exp't  Station,  Report  for  1890,  p.  81,  e.  s. 
f  Cf.  N.  Dak.  Agric.  Exp't  Station,  Bull.  9,  1893,  p.  32. 
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"Potato-rot."     [Phytophthora  infestans,  (Mont.)  DeBary.] 

This  fungus  which  does  so  much  damage  to  potatoes  frequently 
attacks  tomatoes  also.  Its  general  effect  is  the  same  in  both 
cases,  and  it  may  be  conti'olled  by  the  same  means. 


DISEASES  OF  CELERY. 

"  Leaf-spot."     ( Cercospora  Apii,  Fres.) 

This  disease  attacks  the  leaves  of  celery,  forming  upon  them 
discolored  spots  and  blotches.  Sometimes  almost  the  whole  leaf 
becomes  involved,  the  blotches  presenting  a  more  or  less  pale  and 
watery  appearance. 

Treatment. 

The  ammoniacal  solution  of  copper  carbonate  has  been  used 
with  some  success  against  this  disease,  but  from  our  own  experi- 
ence we  would  recommend  the  use  of  sulphur.  A  warm,  sunny 
day  should  be  chosen,  and  the  sulphur  dusted  upon  the  plants,  at 
the  rate  of  about  2  lbs.  to  1200  plants  for  each  application.  The 
application  should  be  made  four  times,  at  intervals  of  ten  days  or 
two  weeks. 

Note. — The  treatment  should  be  begun  as  soon  as  the  disease 
makes  its  appearance.  Great  care  should  be  exercised  in  select- 
ing seedlings.  Seedlings  already  affected  with  the  disease  are 
frequently  offered  for  sale  by  retail  dealers.  Buy  only  from  relia- 
ble, first-class  seedsmen. 


THE   PREPARATION   OF   FUNGICIDES. 

Bordeaux  Mixture. 

Formula  1. 

Sulphate  of  copper  ("blue  vitriol,"  "blue-stone")  __2£  lbs.  or  6  lbs. 

Quick  lime .. 2  lbs.  or  4  lbs. 

Water 22  galls,  or  45  galls. 

Formula  2. 

Sulphate  of  copper 1  lb. 

Quick  lime 1  lb. 

Water 22  galls. 
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Pulverize  the  sulphate  of  copper  and  dissolve  in  2  galls,  of 
water  heated  to  hasten  the  solution.*  Dilute  this  solution  with 
14  galls,  of  water.  Slake  the  lime  (which  should  be  fresh,  i.  e. 
not  partly  air-slaked)  with  6  galls,  of  water,  adding  the  latter 
slowly  and  stirring  to  a  smooth  cream.  Allow  this  mixture  to 
stand  a  short  time,  then  stir  it  and  pour  it  slowly  into  the  copper 
sulphate  solution,  stirring  rapidly  during  the  operation.  Never 
pour  in  any  of  the  coarser  sediment  which  settles  readily  to  the 
bottom. 

This  mixture  should  be  made  fresh  for  each  application  in  order 
to  secure  the  best  results. 

Formula  2  is,  of  course,  cheaper  than  Formula  1,  and  is  quite 
as  effective  against  "black-rot,"  and  "mildew"  of  the  grape,  and 
"  leaf-blight  "  of  the  tomato. 

Ammoniacal  Carbonate  of  Copper. 

Carbonate  of  copper 5  oz. 

Aqua  ammonia  (strong) 3  pts. 

Water 45  galls. 

Mix  the  carbonate  of  copper  to  a  thick  paste  with  water.  Dis- 
solve this  paste  with  3  pts.  of  ammonia,  or  if  that  is  insufficient 
to  dissolve  all  the  carbonate,  add  a  little  more.  Dilute  with 
water  to  45  galls. 

The  strong,  undiluted  solution  may  be  made  and  kept  in  stock, 
to  be  diluted  and  used  as  needed. 

The  carbonate  of  copper  can  be  made  more  cheaply  than  it  can 
be  bought  by  dissolving  in  one  barrel  3-|  lbs.  of  carbonate  of  soda 
(sal  soda)  in  one  gallon  of  hot  water,  and  in  another  barrel  3  lbs. 
of  sulphate  of  copper  in  two  gallons  of  hot  water.  When  the 
solutions  are  complete,  and  cool,  pour  the  sal  soda  solution 
slowly  into  the  copper  solution,  stirring  continuously.  A  heavy 
green  precipitate  will  result,  consisting  of  carbonate  of  copper. 
Now  fill  the  barrel  up  with  water,  let  the  carbonate  settle  at  the 
bottom,  and  then  siphon  off  the  clear  water.  Repeat  the  opera- 
tion once.  Finally,  strain  out  and  dry  the  carbonate  of  copper, 
of  which  there  will  be  found  to  be  1-J  lbs. 

Prepared  in  this  way  the  copper  carbonate  will  cost  about  18 
cents  per  pound. 

*  In  case  the  larger  jnroportions  in  formula  1,  are  used,  double  the  amount  of 
water  must  be  used  in  each  step  of  the  preparation. 
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Modified  Eau  Celeste. 


Sulphate  of  copper  ("  blue-stone") 4  lbs. 

Carbonate  of  soda 5  lbs. 

Aqua  ammonia  (strong) 3  pts. 

Water ...50 


Dissolve  the  sulphate  of  copper  and  the  carbonate  of  soda  in 
warm  water  in  separate  vessels.  When  completely  dissolved  and 
cool,  mix  the  two,  stirring  continuously.  Add  the  ammonia  until 
a  clear  solution  is  obtained,  and  dilute  with  water  to  25  gallons. 

The  solution  can  be  made  more  adhesive  and  therefore  more 
effective  by  the  addition  of  3  lbs.  of  soap  dissolved  in  hot  water, 
or  5  lbs.  of  molasses  to  every  25  galls,  of  the  solution. 

COST   OF   MATERIALS. 

The  following  are  the  approximate  wholesale  prices  of  the 
chemicals  most  commonly  used  as  fungicides. 

Lime per  boh*  (300  lbs.)..$  1.65 

Sulphate  of  copper  (granulated)* "        (450  lbs.)..  18.00 

Sulphate  of  iron per  lb .01 

Carbonate  of  copper " .42 

Carbonate  of  soda "      .02 

Sulphur  (flowers  of  sulphur) "      .02 

Sulphide  of  potassium  (liver  of  sulphur) "      about  .12 

Aqua  ammonia  (26°) " .08 

SPRAYING   APPARATUS. 

Pumps. 

For  spraying  on  a  large  scale  where  a  large  portable  receptacle 
is  needed,  a  strong  force-pump  which  can  be  mounted  on  a  barrel 
and  drawn  from  place  to  place,  is  a  great  saving  of  time  and 
labor.  A  pump  well  adapted  to  this  purpose  is  "  Gould's  double- 
acting  spraying  pump"  fitted  with  couplings  on  both  sides  which 
allows  of  the  simultaneous  use  of  two  sets  of  hose,  and  the  spray- 
ing of  two  orchard  rows  at  the  same  time.  This  pump,  which  is 
powerful,  simple,  and  compact,  is  made  by  the  Gould  M'f'g.  Co., 
of  Seneca  Falls,  N.  Y.  An  equally  good  pump  for  use  under  the 
same  conditions  is  manufactured  by  W.  &  B.  Douglas,  of  Middle- 

*  The  Nichols  Chemical  Company,  45-49  Cedar  St ,  New  York  City. 
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town,  Conn.  The  mixture  may  be  kept  stirred  by  means  of  a 
disk  of  wood  screwed  to  the  end  of  a  broom-handle  and  inserted 
through  a  hole  in  the  top  of  the  barrel. 

For  spraying  on  a  smaller  scale,  or  where  a  mounted  barrel 
cannot  be  driven,  some  form  of  "  knapsack"  sprayer  is  convenient 
if  not  essential.  Many  forms  are  advertised,  all  made  on  the  prin- 
ciple of  combining  with  a  small  force-pump,  a  tank  or  receptacle 
to  be  carried  on  the  back.  A  very  perfect  machine  of  the  kind 
is  known  as  the  "  Galloway  Knapsack  Sprayer."  The  Messrs. 
Douglas,  of  Middletown,  are  prepared  to  furnish  this  sprayer,  or 
one  very  similar  to  it. 

If  the  area  to  be  sprayed  requires  but  six  or  eight  gallons  of 
the  liquid,  as  e.  g.  in  greenhouse  work,  or  when  only  a  few  plants 
or  vines  are  to  be  treated,  a  most  serviceable  pump  for  attaching 
to  a  pail  is  the  Johnson  pump,  sold  for  $4.50  by  Cordley  &  Hayes, 
173-175  Duane  St.,  New  York  City.  If  the  nozzle  sent  with  this 
pump  is  removed  and  replaced  by  a  piece  of  f-in.  hose,  6  or  8  ft. 
long,  provided  with  a  Vermorel  nozzle,  a  most  effective  and  con- 
venient means  of  spraying  on  a  small  scale  is  procured. 

Nozzles. 

It  is  hardly  necessary  to  say,  after  so  much  has  been  written 
and  said  on  the  subject,  that  for  the  proper  application  of  fungi- 
cides a  rose  nozzle  or  an  ordinary  sprinkler  is  not  sufficient.  Sev- 
eral spraying  nozzles  have  been  devised  of  which  only  two  need 
be  mentioned  here,  the  Nixon  and  the  Vermorel. 

In  the  Nixon  nozzle  the  liquid  is  driven  through  a  fine  gauze 
cap  and  issues  in  a  copious,  smoky  spray.  For  use  with  clear 
liquids  it  is  unsurpassed.  With  mixtures  however,  like  the  Bor- 
deaux mixture  which  contains  lime  in  suspension,  this  nozzle  is 
liable  to  clog  and  is  not  readily  cleaned.* 

The  Vermorel  nozzle  works  equally  Avell  with  clear  solutions 
and  with  liquids  having  substances  in  suspension,  it  delivers  a  fine 
and  abundant  spray,  and  is  on  the  whole  the  most  serviceable 
nozzle  for  general  work  with  which  we  are  acquainted. 

A  very  useful  adaptation  of  the  Vermorel  nozzle,  called  an 
"  Undersprayer,"  is  manufactured  and  sold  by  Messrs.  Wm. 
Boekel  &  Co.,  518  Vine  St.,  Philadelphia,  Pa.     The  nozzle  is 

*  This  nozzle  may  be  procured  of  the  Nixon  Nozzle  and  Machine  Co.  of  Day- 
ton, Ohio,  at  $1.00  each. 
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attached  to  a  brass  pipe,  3  ft.  long,  by  a  union-joint,  which  allows 
of  its  being  turned  and  the  spray  applied  directly  upwards  or  in 
any  required  direction.  It  is  of  special  use  in  spraying  grape- 
vines for  "  mildew."    The  advertised  price  of  the  "  Undersprayer" 

is  $1.75. 

Hose. 

It  is  often  necessary  in  directing  a  spray  at  some  distance  from 
the  ground,  to  use  a  greater  length  of  hose  than  would  ordinarily 
suffice.  The  best  kind  for  the  purpose,  as  for  any  light  discharge 
pipe,  is  what  is  known  as  ^-in.  or  -J-in.  "  linen  insertion  tubing." 
The  hose  should  be  attached  to  a  light  pole  of  sufficient  length  to 
reach  above  the  foliage  to  be  sprayed,  so  that  the  spray  may  be 
directed  downwards  upon  it.  A  simple  means  of  accomplishing 
this  is  to  tie  the  nozzle  and  the  end  of  the  hose  carrying  it,  to  a 
stick  a  foot  or  so  long  which  is  riveted  or  screwed  to  the  end  of 
the  pole  in  such  a  way  as  to  turn  parallel  to  the  plane  of  the  pole. 
Thus  the  nozzle  can  be  directed  either  downwards  or  upwards  as 
desired. 

The  following  quotations  for  spraying  pumps  and  accessories 
are  furnished  by  Messrs.  W".  &  B.  Douglas  of  Middletown,  Conn. 
The  quotations  are  on  goods  ordered  directly  from  their  factories 
at  Middletown,  and  the  prices  are  net : 

Double-acting  Spraying  Pump  (similar  to  Gould's)  with,  all  brass  piston 

and  brass  outer  cylinder* $9.50 

Do.uble-acting  Spraying  Pump  (similar  to  Gould's)  with  all  brass 

piston  and  iron  outer  cylinder,  fitted  with  leather  valves 5.00 

The  same,  fitted  with  metallic  valves . 6.50 

Three  feet  suction  hose  for  same  with  couplings  and  brass  strainer       2.25 

Single  couplings  for  ^-inch  hose .25 

Y-coupling  "  "     1.00 

Yermorel  Nozzle  (2  caps  with  coupling  for  |-inch  hose  or  with  large 

standard  coupling  as  desired) 1.25 

The  Messrs.  Douglas  will  also  be  prepared  to  furnish  Prof.  Galloway's 
Knapsack  Spraying  Pump  with  planished  copper  tank  and  copper 
cover,  for  about 11.00 

Quotations  for  tubing  given  by  the  Goodyear  Rubber  Store, 
F.  C.  Tuttle,  prop.,  S66  Chapel  St.,  New  Haven. 

*  For  use  with  the  copper  compounds  it  is  advisable  to  have  all  the  parts  of  the 
pump,  including  the  outer  cylinder,  made  of  brass,  as  these  compounds  corrode 
iron. 
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■^-inch  linen  insertion  tubing  (lots  of  100  feet  or  more)  per  foot .08 

"         "  "  "       (lots  of  50  feet  or  more)  per  foot .10 

"         "  "  "       (lots  of  less  than  50  feet)  per  foot .12 

f -inch  heavy  rubber  tubing,  per  foot ...    .18 


A  PROVISIONAL  SPRAYING  CALENDAR. 

The  following  provisional  calendar  is  given  here  at  the  request 
of  several  fruit-growers.  It  is  manifestly  impossible  to  give  with 
any  degree  of  accuracy  the  exact  dates  upon  which  fungicides 
should  be  applied.  The  fact  that  we  sprayed  last  year  on  certain 
dates,  by  no  means  presupposes  that  those  dates  will  be  suitable 
the  coming  season. 

Seasonal  variations  between  two  successive  years,  and  the 
varying  conditions  of  rain-fall  from  one  season  to  another,  are 
often  so  great  that  the  exact  date  of  any  farm  operation  cannot 
be  known  beforehand.  The  following  table  is  therefore  merely 
approximate,  to  be  modified  by  the  exercise  of  common-sense. 

January  and  February. 

But  little  can  be  done  during  these  mid-winter  months  in  the 
way  of  spraying,  though  a  great  deal  by  way  of  preparation.  If 
it  has  not  been  already  done  at  the  proper  time,  cut  out  and  burn 
the  "black  knot"  of  plum  and  cherry  now,  and  destroy  all  neigh- 
boring wild  cherries  which  are  knotty. 

In  the  latter  part  of  February  do  all  necessary  trimming  of 
vines  and  fruit  trees,  unless  this  has  been  done  in  the  autumn,  as 
is  often  the  case.  Where  "  anthracnose"  has  previously  attacked 
grape-vines,  raspberries,  or  blackberries,  prune  severely,  cut  out 
every  trace  of  diseased  wood  or  cane  and  burn  it.  The  increased 
vigor  obtained  by  the  free  access  of  light,  air,  and  ventilation  will 
compensate  for  the  severe  pruning. 

In  open  winters,  February  is  none  too  early  to  go  over  the 
orchard  carefully  and  collect  and  burn  all  leaves  and  fruit  from 
diseased  trees,  such  as  mummified  cherries,  plums  and  peaches, 
scabby  or  rotted  pears  and  quinces,  and  all  blighted  leaves.  Re- 
member that  on  the  first  warm  day  the  air  will  be  full  of  the 
germs  of  plant  disease  from  these  fruits  and  leaves,  if  they  are 
not  destroyed.  Do  not  use  them  for  bedding  or  mulch,  and  do 
not  throw  them  into  the  pig-pen. 
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March. 

The  middle  or  end  of  this  month  will  see  everything  ready  for 
winter  treatment  (copper  sulphate,  1  lb.  to  25  galls,  of  water). 
Select  a  warm  day,  or  if  possible,  several  days  of  warm,  melting 
weather.  In  some  seasons  winter  treatment  can  hardly  be  made 
before  April.  This  treatment  is  especially  good  for  diseases  of 
apple,  pear  and  quince,  for  "  anthracnose,"  and  for  the  "  black- 
rot"  of  grapes.  Where  the  latter  has  occurred  the  previous  year, 
ploughing  between  the  rows  in  order  to  cover  up  diseased  berries 
will  be  found  of  great  advantage.  If  plums  and  cherries  suffer 
in  summer  from  lice,  spray  the  trees  now  with  kerosene  emulsion 
to  destroy  the  eggs. 

April. 

Put  all  spraying  apparatus  in  thorough  order.  Clean  and 
rinse  pumps,  oil  all  bearings,  see  that  the  valves  work  well,  and 
test  the  tubing  for  leaks. 

If  the  winter  treatment  has  been  deferred  until  this  month,  see 
that  it  is  finished  before  the  middle  of  the  month. 

May. 

This  is  usually  the  flowering  month  for  vines  and  fruit  trees, 
and  the  first  application  of  Bordeaux  mixture  or  other  fungicide 
should  immediately  precede  the  opening  of  the  flowers.  Use 
your  own  judgment.  Apples  and  pears  are  generally  in  bloom 
by  the  second  week  in  May ;  quinces  and  grapes  usually  not  until 
somewhat  later.  The  importance  of  these  early  treatments  can 
hardly  be  overestimated.  Watch  to  see  when  the  petals  begin 
to  fall,  and  make  a  second  application  within  a  few  days  after 
that  date. 

During  the  last  part  of  May  examine  carefully  the  plum  and 
cherry  trees.  The  young  "  black-knots,"  now  of  a  greenish 
color,  will  be  found  bursting  through  the  bark.  Cut  them  out 
and  burn  them,  and  paint  the  wound  over  at  once.  A  day  spent 
•on  the  "black-knot"  in  May  and  June  is  worth  ten  days'  work 
later. 

JlJNE.  V 

The  first  part  of  June  usually  marks  the  fall  of  the  flowers  of 
most  fruit  trees.  Never  spray  while  trees  and  vines  are  in  full 
bloom.     Make  the  second  application  as  soon  as  the  petals  have 
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fallen.  This  will  be  late  in  May  or  early  in  June  for  apples,  a 
week  or  ten  days  later  for  other  fruit-trees  and  grapes.  Make  the 
June  treatment  thorough.  In  spraying  for  apple-scab,  add  Paris 
green  to  the  fungicide  for  this  second  application,  and  also  for 
the  third  ;  this  will  act  against  the  codling-moth.  June  is  a  crit- 
ical month  for  all  fruits  and  vegetables,  especially  for  grapes. 
They  are  most  susceptible  to  "  black-rot "  between  June  20th  and 
July  10th ;  treat  thoroughly  and  frequently. 

The  spraying  of  potatoes  should  be  begun  this  month ;  early 
in  the  month  if  the  "  mould  "  has  been  prevalent  in  former  years, 
later  if  the  "  rot  "  alone  is  to  be  feared. 

A  good  general  rule  to  follow  after  the  second  spraying,  is  to 
let  each  additional  treatment  be  made  from  ten  days  to  three 
weeks  after  the  preceding  one ;  the  shorter  interval  if  there  are 
heavy,  washing  rains,  the  longer  if  the  weather  is  comparatively 
dry. 

It  must  also  be  remembered  that  the  more  adhesive  a  fungicide 
is  (e.  g.  the  Bordeaux  mixture),  the  less  frequently  will  the  appli- 
cations be  needed. 

July. 

This  month  will  close  the  treatment  for  most  diseases.  To 
avoid  the  spotting  of  grapes  by  the  Bordeaux  mixture,  the  two 
applications  during  the  latter  part  of  this  month  should  consist  of 
the  ammoniacal  solution  of  copper  carbonate.  Early  in  the  month 
spray  for  the  "black-rot"  of  quinces,  and  continue  treatment 
every  two  weeks  until  the  last  of  August. 

Continue  the  treatment  of  potatoes  throughout  this  month  and 
the  following. 

August. 

The  spraying  season  closes  this  month.  For  "  leaf-blight "  of 
strawberries,  mow  the  leaves  late  in  July  or  early  in  August,  and 
after  allowing  them  to  dry  where  they  lie,  set  fire  to  them  and 
burn  the  bed  over. 

Thoroughly  clean  and  oil  all  spraying  apparatus,  and  see  that 
it  is  carefully  stored. 

September,  October,  and  November. 

The  months  of  harvest.  When  picking  fruit,  let  one  or  two 
boys  follow  and  clean  the  trees  of  all  diseased  and  mummified 
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fruit,  collecting  it  in  baskets  to  burn.     At  the  same  time  gather 
and  burn,  as  far  as  possible,  all  diseased  fruit  which  has  fallen. 

In  November  clean  the  orchard  thoroughly  of  fallen  leaves, 
especially  if  disease  has  been  prevalent,  and  burn  them.  Better 
to  destroy  them  now  than  in  the  spring,  when  the  fungous  fruit 
will  have  come  to  maturity  in  and  on  the  leaves. 

December. 

The  "  black-knot  "  fungus  matures  during  December  and  Jan- 
uary; attack  it  early  in  the  former  month.  Use  the  pruning- 
knife  unsparingly,  eutting  out  two  or  three  inches  above  and 
below  each  "  knot."  Burn  every  "  knot,"  and  paint  the  wound 
over  at  once. 
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EXPERIMENTS   IN    GROWING   TOBACCO   WITH    DIF- 
FERENT FERTILIZERS.     SEASON  OF   1892. 

FINAL  REPORT  ON  THE  FERMENTED   CROPS   OF  1892-3. 

On  pages  one  to  twenty-four  of  the  report  for  1892,  is  given  an 
account  of  the  organization  of  the  Connecticut  Tobacco  Experi- 
ment Company,  of  a  general  plan  of  experiments  to  test  the  effect 
of  fertilizers  on  tobacco,  to  be  carried  out  by  this  Station  and 
the  Tobacco  Experiment  Company  jointly,  of  the  raising,  sorting 
and  casing  of  the  first  experimental  crop,  and  of  the  judgment  of 
the  experts  on  its  appearance  at  the  time  when  it  was  put  in 
cases  for  fermentation.  The  cases  lay  in  the  public  warehouse  of 
Mr.  B.  L.  Haas  of  Hartford,  and  were  undisturbed  till  September 
2d,  1893,  when  examination  of  the  other  crops  there  in  store 
showed  that  fermentation  was  satisfactorily  finished. 

On  the  2d  of  September,  1893,  the  cases  of  experiment  tobacco 
were  opened  in  the  presence  of  a  Station  officer,  samples  were 
drawn  from  each  lot  of  the  wrappers  by  Mr.  James  McCormick, 
and  these  were  immediately  sealed  in  the  usual  manner,  marked 
and  left  in  charge  of  Mr.  Haas.  Duplicate  samples,  four 
"hands"  in  each,  were  taken  for  the  Station. 

Following  are  the  weights  of  the  cases  as  noted  by  the  Station 
officer : 

The  letters  designating  the  lots  correspond  with  those  in  the 
published  report  of  last  year  which  has  been  already  referred  to. 
The  weights,  gross,  tare  and  net,  are  in  pounds  avoirdupois. 

Lots.  Case.  Gross.  Tare.  Net. 

H.  D.  G. No.  1  333  75  258 

Q.  C.  F "  2  341  85  256 

J.  K.  L.__- "  3  347  85  262 

X.  S.  0.  P "  4  338  84  254 

W.  N.  M.  R "  5  342  85  257 

V.  U.  E.  A.  _ "  6  350  84  266 

I.  T.  B "  7  357  82  275 

Shrinkage  of  the  Tobacco  during  Fermentation. 

A  comparison  of  the  figures  given  above,  with  those  on  page 
11  of  the  last  Station  report,  shows  that  the  cases  lost  from  12.4 
to  15  per  cent,  of  their  weight  during  fermentation,  and  that  the 
average  loss  was  13.8  per  cent. 
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Quality  of  the  Crops. 

Messrs.  William  Westphal,  Jr.,  David  Rothschild,  and  Benja- 
min L.  Haas,  all  of  Hartford,  Conn.,  served  as  judges  of  the  To- 
bacco. These  experts  are  engaged  in  the  Connecticut  leaf- 
tobacco  trade,  with  the  demands  of  which  they  are  fully  ac- 
quainted and  two  of  them  are  practical  cigar  makers.  They 
were  not  informed  which  plots  were  represented  by  the  different 
lots  of  tobacco  under  examination,  and  the  marks  had  been  so 
changed  as  to  make  it  impossible  for  them  to  determine  this. 
They  were  requested  to  make  a  strict  judgment,  noting  every  de- 
fect in  the  quality,  however  slight.  Hence  the  casual  reader 
might  gather  from  their  report  a  more  unfavorable  opinion  of  the 
whole  crop  than  it  deserves.  They  devoted  an  entire  day  to  the 
work,  each  making  his  own  independent  judgment  which  was 
then  modified  when  necessary,  by  conference.  How  thorough 
the  examination  was  will  be  seen  by  their  report  which  follows. 

It  is  believed  that  in  this  way  there  has  been  secured  a  per- 
fectly unbiased  and  intelligent  judgment  on  the  quality  of  the 
crops,  by  dealers  who  are  in  touch  with  the  present  requirements 
of  the  Connecticut  wrapper  leaf  trade. 

The  following  schedule,  prepared  by  Mr.  B.  L.  Haas,  was  used 
by  the  judges  as  a  guide  in  examining  the  leaves.  It  shows  the 
special  points  which  should  be  regarded  in  examining  critically  a 
crop  of  tobacco. 

Diseases  and  Faults.  Ripeness.  Stem. 


Is  it  flea-bitten  ? 
worm-eaten  ? 
hail-cut? 
torn? 
musty  ? 

Has  it  pole-bu  rn  ? 
white  vein? 
white  mould? 


Character  of  Vein. 

Is  it  prominent  ? 
fine? 
woody  ? 
green  ? 
white? 
curly  ? 


Is  it  ripe  ? 

over-ripe  ? 
under-ripe  ? 

Size  op  Leaf. 

Is  it  very  desirable  ? 
desirable  ? 
medium  ? 
large  ? 
vein-cutter  ? 

Color  of  Leaf. 

Is  it  cinnamon? 
dark  yellow  ? 
light  yellow  ? 
dark  brown  ? 
black  ? 
green  ? 
spotted  ? 


Is  it  light  ? 
medium  ? 
heavy  ? 

Taste. 

Is  it  strong? 
mild? 
bitter  ? 

Texture  of  Leaf. 

Is  it  extra-fine  ? 
fine? 
silky? 
pimply  ? 
mottled? 
gummy  ? 
brittle  ? 
harsh  ? 
dead? 
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Burn  op  the  Leap. 


Is  it  slow  ? 
free? 
Does  it  hold  Are  long  ? 

fairly  ?  • 
short  time  ? 
not  at  all  ? 
Does  it  coal  not  at  all  ? 
somewhat? 
badly  ? 


Quality  of  the  ash — Is  it  firm  ? 
flaky  ? 

Color  of  the  Ash — Is  it  clear  white? 
blue  white  ? 
muddy  ? 
gray? 
black  ? 

black  and  white  ? 
mixed  ? 


Number  of  Leaves  in  one  pound 


In  order  to  facilitate  comparison,  there  is  prefixed  to  the  judges' 
report  on  the  quality  of  each  lot  of  tobacco,  the  name  of  the  plot, 
the  fertilizers  applied  per  acre  and  their  cost,  together  with  the 
quantities  of  nitrogen,  phosphoric  acid  and  potash  which  each 
supplied,  and  the  yield  of  pole-cured  long  and  short  wrappers  per 
acre. 

Report  of  the  Judges. 

Lot  A. 

Fertilizers:  1500  lbs.  cotton  seed  meal,  1500  lbs.  cotton  hull  ash  per  acre,  con- 
taining 105  lbs.  nitrogen,  150  lbs.  phosphoric  acid,  341  lbs.  potash.     Cost  $50.25. 

Yield :   7 70  lbs.  long  wrappers  per  acre. 
350    "    short         "  " 

Total   1120    " 

Quality : — Burn,  good,  holds  fire  very  well.  As7i,  light  gray. 
Vein,  thin  and  good.  Texture,  good..  Size,  good  and  desirable. 
Ripeness,  ripe.  Colors,  dark  red  and  mottled.  Yield,*  very 
good.  Soundness,  very  sound.  Taste,  good.  Stem,  medium. 
Remarks,  desirable. 

Lot  B. 

Fertilizers:  2000  lbs.  cotton  seed  meal  and  1500  lbs.  cotton  hull  ash  per  acre, 
containing  140  lbs.  nitrogen,  165  lbs.  phosphoric  acid,  350  lbs.  potash.  Costing 
$57.25. 

Tield:   715  lbs.  long  wrappers  per  acre. 
415    "    short         " 

Total  1130     " 

*  "Tield"  here  means  not  the  number,  size,  or  weight  of  leaves  but  the  num- 
ber of  cut  wrappers  the  crop  can  furnish. 
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Quality: — Burn,  somewhat  slow,  coals.  Ash,  mixed  gray, 
flakes  slightly.  Vein,  small  and  perfect.  Texture,  medium 
glassy  and  close  grain.  Size,  medium  and  desirable.  Ripeness, 
ripe.  Color,  light  to  medium,  clear  and  glassy.  Yield,  profit- 
able. Defects,  slightly  worm-eaten.  Taste,  good.  Stem,  me- 
dium.    Remarks,  fair  style. 

Lot  C. 

Fertilizers:  2500  lbs  cotton  seed  meal  and  1500  lbs.  cotton  hull  ash  per  acre, 
containing  1*75  lbs.  nitrogen,  180  lbs.  phosphoric  acid,  359  lbs.  potash.  Cost 
$63.75. 

Yield:  855  lbs.  long  wrappers  per  acre. 
340     "    short         "  " 

Total    1195     " 

Quality: — Burn,  free,  inclined  to  coal  slightly.  Ash,  clear 
gray,  hard.  Vein,  small  and  very  fine.  Texture,  open  grain. 
Size,  very  desirable.  Ripeness,  ripe.  Colors,  light  to  medium. 
Yield,  immense.  Soundness,  sound.  Taste,  good.  Stem,  small 
and  fine.     Remarks,  very  desirable. 

Lot  D. 

Fertilizers:  3000  lbs.  cotton  seed  meal  and  1500  lbs.  cotton  hull  ash  per  acre, 
containing  210  lbs.  nitrogen,  195  lbs.  phosphoric  acid,  368  lbs.  potash.  Cost 
$70.50. 

Yield:   1085  lbs.  long  wrappers  per  acre. 

300     "    short         "  " 

Total      1385    " 

Quality  : — Burn,  free,  holds  fire,  slightly  inclined  to  coal. 
Ash,  very  hard  and  white.  Vein,  very  small  and  fine.  Texture, 
open  grain.  Size,  very  desirable.  Ripeness,  ripe.  Colors,  light 
to  medium.  Yield,  very  good.  Soundness,  sound.  Taste,  good. 
Stem,  small.     Remarks,  very  desirable. 

Lot  E. 

Fertilizers:  19S0  lbs.  castor  pomace  and  1500  lbs.  cotton  hull  ash  per  acre, 
containing  105  lbs.  nitrogen,  139  lbs.  phosphoric  acid,  334  lbs.  potash.  Cost 
$50.79. 

Yield:  735  lbs.  long  wrappers  per  acre. 
375    "    short         "  " 

Total    1110     " 
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Quality: — Burn,  fair,  holds  fire  fairly  well.  Ash,  light  gray, 
flakes  some.  Vein,  heavy,  curly.  Texture,  medium.  Size,  me- 
dium. Ripeness,  ripe.  Color,  medium  to  dark.  Yield,  medium. 
Soundness,  very  souud.  Taste,  good.  Stem,  heavy.  Remarks, 
undesirable. 

Lot  F. 

Fertilizers:  2640  lbs.  castor  pomace  and  1500  lbs.  cotton  hull  ash  per  acre, 
containing  140  lbs.  nitrogen,  150  lbs.  phosphoric  acid,  340  lbs.  potash.  Cost 
$57. 72. 

Tield :  760  lbs.  long  wrappers  per  acre. 
420    "    short         "  " 

Total    1180  " 

Quality: — Bum,  good,  coals  slighty,  burns  free.  Ash,  white 
and  hard.  Vein,  small  and  fine,  but  little  curl.  Texture,  open 
grain.  Size,  medium  size.  Ripeness,  ripe.  Colors,  light  to  me- 
dium. Yield,  only  fair.  Soundness,  fairly  sound.  Taste,  good. 
Stem,  small  and  fine.     Remarks,  fairly  desirable. 

Lot  G. 

Fertilizers:  3300  lbs.  castor  pomace  and  1500  lbs.  cotton  hull  ash  per  acre, 
containing  175  lbs.  nitrogen,  161  lbs.  phosphoric  acid,  347  lbs.  potash.  Cost 
$64.65. 

Yield:   S95  lbs.  long  wrappers  per  acre. 
275    "   short        "  " 

Total   1170    " 

Quality  : — Burn,  coals  slightly,  fairly  free.  Ash,  mixed  gray 
but  hard.  Vein,  small  and  fine.  Texture,  open  grain,  very  thin. 
Size,  little  above  the  medium.  Ripeness,  ripe.  Colors,  light  to 
medium.  Yield,  very  good.  Soundness,  very  sound.  Taste, 
good.     Stem,  small  and  fine.     Remarks,  desirable. 

Lot  H. 

Fertilizers:  4000  lbs.  castor  pomace  and  1500  lbs.  cotton  hull  ash  per  acre, 
containing  212  lbs.  nitrogen,  173  lbs.  phosphoric  acid,  354  lbs.  potash.  Cost 
$72.00. 

Yield:   1110  lbs.  long  wrappers  per  acre. 
330    "    short         "  " 

Total     1440    " 

Quality  : — Burn,  very  free,  but  inclined  to  coal,  holds  fire  well. 
Ash,  clear  gray  and  hard.      Vein,  small  and  medium.     Texture, 
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open  grain.  Size,  fair,  but  inclined  to  be  large.  Ripeness,  ripe. 
Colors,  light  to  medium.  Yield,  fair  to  good.  Soundness, 
sound.     Taste,  good.     Stem,  small  and  fine.     Remarks,  desirable. 

Lot.  I. 

Fertilizers :  2640  lbs.  castor  pomace,  1500  lbs.  cotton  hull  ashes  and  440  lbs. 
nitrate  of  soda  per  acre,*  containing  210  lbs.  nitrogen,  150  lbs.  phosphoric  acid, 
340  lbs.  potash. 

Yield:   1060  lbs.  long  wrappers  per  acre. 
390    "    short         "  " 

Total     1450    " 

Quality : — Burn,  good  and  holds  fire.  Ash,  clear,  grayish. 
Vein,  coarse,  prominent.  Texture,  coarse,  but  good  grain.  Size, 
too  large.  Ripeness,  ripe.  Colors,  mottled  and  reddish.  Yield, 
poor.  Soundness,  sound.  Taste,  good.  Stem,  coarse.  Re- 
mains, undesirable. 

Lot  J. 

Fertilizers:  2640  lbs.  castor  pomace,  1500  lbs.  cotton  hull  ashes  and  440  lbs. 
nitrate  of  soda  f  per  acre,  containing  210  lbs.  nitrogen,  150  lbs.  phosphoric  acid, 
340  lbs.  potash.     Cost  $68.72. 

Yield:   1280  lbs.  long  wrappers  per  acre. 
340    "    short         "  " 

Total      1620    " 

Quality  : — Bum,  good  and  holds  fire  well.  Ash,  white  and 
does  not  flake.  Vein,  coarse,  prominent,  curly.  Texture,  coarse. 
Size,  medium  and  undesirable.  Ripeness,  ripe.  Color,  uneven, 
mottled  and  medium.  Yield,  poor.  Soundness,  fairly  sound. 
Taste,  very  good.     .Stem,  coarse.     Remarks,  undesirable. 

Lot  K. 

Fertilizers:  1500  lbs.  cotton  seed  meal,  1220  lbs.  double  sulphate  of  potash 
and  magnesia  and  360  lbs.  Cooper's  bone  per  acre,  containing  110  lbs.  nitrogen, 
150  lbs.  phosphoric  acid,  341  lbs.  potash.     Cost  $43.95. 

Yield:  955  lbs.  long  wrappers  per  acre. 
415    "    short         "  " 

Total  1370    " 

Quality  -.—Burn,  slow,  inclined  to  coal,  holds  fire  fairly.  Ash, 
clear  gray  and  hard.      Vein,  very  small  and  fine.     Texture,    A 

*  220  lbs.  applied  at  time  of  first  cultivation  and  220  lbs.  at  second  cultivation. 
f  Applied  between  rows  at  time  of  first  cultivation. 
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No.  1.  Size,  very  desirable.  Ripeness,  ripe.  Colors,  medium 
to  light.  Yield,  very  good.  Soundness,  very  sound.  Taste, 
good.     Stem,  light.     Remarks,  very  desirable  except  burn. 

Lot  L. 

Fertilizers :  1500  lbs.  cotton  seed  meal,  1220  lbs.  double  sulphate  of  potash  and 
magnesia,  360  lbs.  Cooper's  bone  and  300  lbs.  lime  per  acre,  containing  110  lbs. 
nitrogen,  150  lbs.  phosphoric  acid,  341  lbs.  potash.  •  Cost  $44.70. 

Yield:  965  lbs.  long  wrappers  per  acre. 
455    "    short         "  " 

Total    1420    " 

Quality  : — Bum,  very  free.  Ash,  clear  white,  does  not  flake. 
Vein,  inclined  to  curl.  Texture,  open  grain.  Size,  good.  Ripe- 
ness, ripe.  Colors,  light  to  medium.  Yield,  very  fair.  Sound- 
ness, very  sound.  Taste,  good.  Stem,  small  and  fine.  Remarks, 
fairly  desirable. 

Lot  M. 

Fertilizers :  1500  lbs.  cotton  seed  meal,  620  lbs.  high  grade  sulphate  of  potash 
and  360  lbs.  Cooper's  borje  per  acre,  containing  110  lbs.  nitrogen,  150  lbs.  phos- 
phoric acid,  341  lbs.  potash.     Cost  $42.70. 

Yield:  835  lbs.  long  wrappers  per  acre. 
355     "    short         "  " 

Total  1190     " 

Quality: — Burn,  poor  and  coals,  does  not  hold  fire.  Ash, 
dirty  gray.  Vein,  good.  Texture,  close  grain.  Size,  desirable. 
Ripeness,  ripe.  Colors,  medium  to  dark  mottled.  Yield,  good. 
Soundness,  very  sound.  Taste,  bitter.  Stem,  small  and  fine. 
Remarks,  undesirable. 

Lot  N. 

Fertilizers:  1500  lbs.  cotton  seed  meal,  620  lbs.  high  grade  sulphate  of  potash, 
360  lbs.  Cooper's  bone  and  300  lbs.  of  lime  per  acre,  containing  110  lbs.  nitrogen, 
150  lbs.  phosphoric  acid,  341  lbs.  potash.     Cost  $43.45. 

Yield:   745  lbs.  long  wrappers  per  acre, 
305    "    short         "  " 

.    Total    1050    " 

Quality  : — Bum,  coals,  does  not  hold  fire.  Ash,  white.  Vein, 
very  good.  Texture,  good.  Size,  good  and  desirable.  Colors, 
light,  but  somewhat  mottled.      Yield,  very  good  indeed.     Sound- 
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ness,  very  sound.     Taste,  good.     Stem,  small  and  fine.     Remarks, 
very  desirable,  except  fire-holding  quality. 

Lot  0. 

Fertilizers :  1500  lbs.  cotton  seed  meal,  580  lbs.  carbonate  of  potash  and  360  lbs. 
Cooper's  bone  per  acre,  containing  110  lbs.  nitrogen,  150  lbs.  phosphoric  acid, 
341  lbs.  potash.     Cost  $74.95* 

Yield:   625  lbs.  long  wrappers  per  acre. 
245     •'    short         "  " 

Total      870     " 

Quality  : — Bum,  very  free,  inclined  to  coal,  but  holds  fire  well. 
Ash,  clear  gray,  hard.  Vein,  very  small  and  fine.  Texture,  A 
No.  1.  Size,  perfect,  small.  Ripeness,  ripe.  Colors,  very  light 
and  desirable.  Yield,  immense.  Soimdness,  great.  Taste,  good. 
Stem,  very  fine.     Remarks,  very  desirable  except  burn. 

Lot  P. 

Fertilizers:  760  lbs.  nitrate  of  potash,  500  lbs.  Cooper's  bone  per  acre,  con- 
taining 110  lbs.  nitrogen,  146  lbs.  phosphoric  acid,  341  lbs.  potash.  Cost 
$66.47. f 

Yield:   315  lbs.  long  wrappers  per  acre. 
140     "    short         "  '' 

Total     455     " 

Quality : — Rum,  slow,  inclined  to  coal,  holds  fire  well.  Ash, 
clear  gray,  hard,  does  not  flake.  Vein,  very  small  and  fine. 
Texture,  papery.  Size,  very  desirable.  Ripeness,  ripe.  Colors, 
light  and  desirable.  Yield,  immense.  Soundness,  very  sound. 
Taste,  good.  Stem,  very  small  and  fine.  Remarks,  not  very  de- 
sirable. 

Lot  Q. 

Fertilizers:  2020  lbs.  Baker's  A  A  superphosphate  and  3920  lbs.  Baker's  To- 
bacco Manure  per  acre,  containing  230  lbs.  nitrogen,  466  lbs.  phosphoric  acid, 
510  lbs.  potash. 

Yield:   1275  lbs.  long  wrappers  per  acre. 
450    "   short         "  " 

Total    1725    " 

*  If  carbonate  of  potash,  not  chemically  pure,  were  bought  in  ton  lots,  the 
cost  would  be  much  less. 

f  Nitrate  of  potash,  not  chemically  pure,  bought  in  ton  lots,  would  make  the 
cost  considerably  less. 
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Quality : — Bum,  slow  burn,  coals  slightly,  does  not  hold  fire 
long.  Ash,  clear  white,  flakes  slightly.  Vein,  prominent  and 
curly.  Texture,  open  grain.  Size,  too  large.  Ripeness,  ripe. 
Colors,  light  to  medium.  Yield,  not  profitable.  Soundness,  per- 
fectly sound.  Taste,  good.  Stem,  heavy.  Remarks,  not  desir- 
able. 

Lot  R. 

Fertilizers:  2000  lbs.  Stockbridge  Tobacco  Manure  per  acre,  containing  99  lbs. 
nitrogen,  207  lbs.  phosphoric  acid,  126  lbs.  potash. 

Yield:   725  lbs.  long  wrappers  per  acre. 
375    "    short         "  " 

Total   1100   " 

Quality  : — Burn,  inclined  to  coal.  Ash,  clear  gray.  Vein, 
fine  and  small.  Texture,  good,  open  grain.  Size,  desirable. 
Mipeness,  ripe.  Colors,  medium  and  mottled.  Yield,  very  good. 
Soundness,  very  sound.  Taste,  good.  Stem,  small  and  fine. 
Remarks,  fairly  desirable. 

Lot  S. 

Fertilizers:  4000  lbs.  Stockbridge  Tobacco  Manure  per  acre,  containing  219  lbs. 
nitrogen,  278  lbs.  phosphoric  acid,  391  lbs.  potash. 

Yield:  1120  lbs.  long  wrappers  per  acre. 
415     "    short         "  " 

Total     1535     " 

Quality : — JBum,  slow  burn,  inclined  to  coal,  does  not  hold  fire 
long.  Ash,  clear  gray.  Vein,  fine  and  small.  Texture,  good 
open  grain.  Size,  medium  to  large.  Ripeness,  ripe.  Colors, 
medium  to  dark.  Yield,  profitable.  Soundness,  very  sound. 
Stem,  medium.     Remarks,  desirable  with  exception  of  burn. 

Lot  T. 

Fertilizers  :  900  lbs.  Ellsworth's  Starter  and  2700  lbs.  Ellsworth's  Foundation 
per  acre,  containing  2L5  lbs.  nitrogen,  238  lbs.  phosphoric  acid,  168  lbs.  potash. 

Yield:   1170  lbs.  long  wrappers  per  acre. 
335    "    short         " 

Total     1505     " 

Quality  : — Bum,  good  and  holds  fire  well.  Ash,  white  and 
does  not  flake.      Vein,  good.     Texture,  coarse  and  fleshy.     Size, 
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medium.  Ripeness,  not  quite  ripe.  Color,  red  and  mottled. 
Yield,  good.  Soundness,  perfectly  sound.  Taste,  good.  Stem, 
prominent.     Remarks,  undesirable. 

Lot  U. 

Fertilizers:  501  lbs.  lime,  501  lbs.  Mapes  Starter,  2601  lbs.  Mapes  Tobacco 
Manure  W.  B.  per  acre,  containing  173  lbs.  nitrogen,  230  lbs.  phosphoric  acid, 
312  lbs.  potash. 

Yield:   1290  lbs.  long  wrappers  per  acre. 
390     "    short         "  " 

Total     1680    " 

Quality:  —  Burn,  does  not  hold  fire.  Ash,  white,  flakes 
slightly.  Vein,  curly  and  heavy.  Texture,  medium  grain.  Size, 
too  large.  Ripeness,  ripe.  Color,  medium  to  dark.  Yield,  un- 
profitable. Soundness,  very  sound.  Taste,  good.  Stem,  very 
heavy.     Remarks,  not  desirable. 

Lot  V. 

Fertilizers:  501  lbs.  lime,  501  lbs.  Mapes  Starter,  2601  lbs.  Mapes  Tobacco 
Manure,  special,  per  acre,  containing  170  lbs.  nitrogen,  205  lbs.  phosphoric  acid, 
418  lbs.  potash. 

Yield :  890  lbs.  long  wrappers  per  acre. 
285     "    short         "  " 

Total  1175    " 

Quality : — Burn,  slow,  holds  fire  fairly  well.  Ash,  white. 
Vein,  curly.  Texture,  thick  and  oily,  medium  grain.  Size,  too 
large.  Ripeness,  ripe.  Color,  medium  to  dark.  Yield,  unprofit- 
able. Soundness,  very  sound.  Taste,  fair.  Stem,  coarse.  Re- 
marks, not  desirable. 

Lot  W. 

Fertilizers:  501  lbs.  lime,  501  lbs.  Mapes  Starter,  2601  lbs.  Mapes  Tobacco 
Manure,  special,  per  acre,  containing  176  lbs.  nitrogen,  227  lbs.  phosphoric  acid, 
364  lbs.  potash. 

Yield:  875  lbs.  long  wrappers  per  acre. 
285    "    short         "  " 

Total    1160    " 

Quality: — Burn,  slow,  holds  fire  fairly  well.  Ash,  clear  gray 
and  solid.  Vein,  somewhat  prominent.  Texture,  medium,  close 
grain.     Size,  medium.     Ripeness,  inclined  to  be  unripe.      Color, 
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greenish  cast,  running  to  mottled  and  medium  colors.  Yield, 
profitable.  Soundness,  sound.  Taste,  bitter.  Stem,  medium. 
Remarks,  not  desirable. 

Lot  X. 

Fertilizers  :  6080  lbs.  of  L.  Sanderson's  Formula  B  per  acre,  containing  345 
lbs.  nitrogen,  581  lbs.  phosphoric  acid,  643  lbs.  potash. 

Yield:   970  lbs.  long  wrappers  per  acre. 
325    "     short         "  " 

Total    1295    " 

Quality : — Burn,  slow  burning,  does  not  hold  fire  well,  coals. 
Ash,  a  very  dirty  gray.  Vein,  small,  perfect.  Texture,  medium, 
open  grain.  Size,  medium  and  desirable.  Ripeness,  ripe.  Color, 
medium  and  mottled.  Yield,  profitable.  Soundness,  sound. 
Taste,  somewhat  bitter.  Stem,  medium.  Remarks,  undesirable 
lot. 

The  lots  in  order  of  their  value  as  wrappers,  taking  all  points 
into  consideration,  were  arranged  by  the  judges  as  follows,  the 
most  valuable  coming  first,  in  the  table,  and  the  least  valuable 
last. 


0  (best), 

C,        D, 

G,        H,        K, 

N,        F, 

1st 

2d            3d 

4  th          5th          6th 

7th          8th 

L, 

A,        S, 

B,        R,        P, 

Q,       E, 

9th 

10th         11th 

12th        13th        14th 

15th        16th 

T, 

w, 

I,      u, 

X,        J,       M, 

V  (poorest). 

17th 

18th 

19th       20th 

21st        22d        23d 

24th 

Discussion  of  the   Quality  of  the  Crops. 

It  is  designed  to  repeat  the  experiments  with  fertilizers  here 
referred  to,  and  fully  described  in  the  Report  of  last  year,  for  a 
period  of  at  least  five  years.  By  this  means  the  effects  of  differ- 
ences of  season  may  be  noted,  the  cumulative  effect  of  the  differ- 
ent fertilizers  may  be  studied,  and  misapprehensions  corrected 
which  might  arise  in  the  deductions  from  the  results  obtained  in 
any  single  year.  It  is  well  therefore  to  use  caution  in  interpret- 
ing these  first  results  which  may  be  considerably  modified  by 
subsequent  experiments  in  years  less  favorable  to  the  growth  of 
the  crop. 
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It  will  be  noticed  that  there  are  only  four  or  five  lots  of  tobacco 
which  are  perfectly  satisfactory  as  regards  their  burning  quality. 
The  defect  in  some  cases  is  very  slight,  and  not  enough  to  seri- 
ously lower  the  market  values.  It  is  also  noted  by  the  judges 
that  all  the  tobacco  has  a  very  slight  abnormal  feeling  in  the 
hand,  best  described  perhaps,  as  a  rawness,  or  want  of  finish. 
The  defect  in  burning  quality,  or  slight  tendency  to  coal,  com- 
mon to  nearly  all  the  lots,  as  well  as  the  rawness,  are  attributed 
to  the  fact  that  the  crop  was  raised  on  new  ground  which  had 
not  been  planted  to  tobacco  for  many  years,  nor  even  been  under 
good  cultivation  for  a  long  time.  It  may  be  expected  that  in 
subsequent  crops  these  defects  will  disappear. 

Comparison  of  the  Crops,  before  and  after  Fermentation. 

In  our  report  on  the  unfermented  crops,  it  was  said  :  "  It  must 
be  distinctly  understood  that  this  judgment  is  given  on  the 
appearance  of  the  unfermented  leaves,  and  it  is  expressly  stated 
by  the  experts  to  be  in  no  sense  a  final  judgment  on  the  quality 
of  the  crop. 

The  relative  value  of  the  tobacco  from  the  several  plots  is 
liable  to  very  great  changes  during  the  fermentation  which  no 
one  can  appreciate  or  estimate  from  an  examination  of  the 
tobacco  before  it  has  been  cased  and  fermented." 

The  comparison  of  the  judgments  of  the  quality  of  the  different 
lots  before  and  after  fermentation,  will  illustrate  the  truth  of  this 
statement. 

Of  the  seven  lots  of  unfermented  leaves  named  as  best  before 
fermentation,  five  are  among  the  seven  best  after  fermentation, 
but  lot  A,  which  ranked  first  before  fermentation,  ranks  tenth 
now,  and  lot  I,  that  stood  second  then,  is  now  classed  as  nine- 
teenth, among  the  poorest. 

Lot  V,  judged  the  poorest  before  fermentation,  is  judged  the 
same  after  fermentation,  but  the  other  five  lots  which  were 
judged  poorest  then,  are  not  among  the  five  poorest  now.  Lot 
B,  which  ranked  twenty-third  before,  now  ranks  as  twelfth. 

These  illustrations  make  clear  the  wisdom  of  the  plan  adopted 
to  carry  the  tobacco  through  the  fermentation  and  not  to  give  a 
final  judgment  on  its  quality  till  it  came  out  of  the  case. 
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Comparative  Fire-Holding  Capacity. 

The  experts  tested  each  sample  with  reference  to  fire-holding 
capacity  in  ways  usual  in  the  trade.  A  more  elaborate  test  was 
afterwards  made  at  the  Station,  using  10  leaves  (5  short  wrappers 
and  5  long  wrappers),  and  testing  each  leaf  at  6  different  places, 
3  on  each  side  of  the  midrib,  at  the  base,  near  the  center,  and 
near  the  tip.  The  average  of  these  60  tests  is  taken  to  represent 
the  fire-holding  capacity  of  the  lot.  The  details  of  the  operation 
are  given  in  the  Report  for  1892,  page  17,  and  need  not  here  be 
repeated. 

The  lot  which  held  fire  for  the  shortest  time  is  marked  100,  and 
the  other  lots  are  marked  so  as  to  represent  numerically  their 
comparative  capacity  for  holding  fire;  for  example,  of  the  long 
wrappers,  lot  Q  held  fire  for  a  shorter  time  than  any  other ;  lot  A 
held  fire  between  4  and  5  times  as  long,  lot  P  more  than  8  times 
as  long. 

Comparative  Fire-Holdixg  Capacity. 


Loug 
Wrappers. 

Short 
Wrappers. 

Calculated  from 
the  mean 
of  both. 

Average  num- 
ber of  seconds 
during  which 
leaf  holds  fire. 
IJnfermented.      Fermented 

A.. 

485 

222 

310 

9 

26 

B    ...... 

464 

675 

552 

10 

47 

C 

39S 

331 

336 

13 

29 

D    

309 

296 

282 

11 

24 

E 

357 

227 

263 

S 

23 

F 

383 

1086 

746 

18 

64 

G _. 

309 

219 

240 

11 

21 

H 

482 

226 

311 

10 

27 

I 

234 

222 

213 

10 

18 

J 

252 

261 

241 

11 

21 

K ... 

325 

208 

240 

9 

21 

L 

320 

352 

317 

10 

27 

M 

270 

315 

278 

7 

24 

N 

225 

215 

205 

8 

18 

0 

285 

319 

286 

11 

25 

P.. 

822 

509 

599 

16 

52 

Q 

100 

112 
213 

100 

217 

6 
10 

9 

R 

257 

19 

S 

185 

161 

160 

9 

14 

T 

187 

154 

157 

7 

14 

U 

165 

109 

124 

7 

11 

V 

451 

100 

230 

8   ' 

20 

w 

263 

133 

163 

5 

15 

X 

178 

196 

176 

6 

15 
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The  fire-holding  capacity  is  an  important  element  in  the  value 
of  the  leaf,  but  is  not  in  itself  a  decisive  quality.  Inspection  of 
the  table  shows  that  of  the  12  lots  which  had  the  average,  or 
more  than  the  average  fire-holding  capacity,  10  were  judged  by 
the  experts  to  be  of  average,  or  above  average  quality  and  value 
as  wrappers. 

The  table  also  shows  the  average  number  of  seconds  during: 
which  the  leaves  held  fire  both  before  and  after  fermentation.  It 
appears  that  all  the  lots  without  exception  were  improved  in 
their  fire-holding  capacity  by  fermentation,  though  by  no  means 
in  the  same  degree ;  thus  lot  IT,  before  fermentation  held  fire  7 
seconds;  after  fermentation  11  seconds,  a  gain  of  about  one-half, 
while  lot  M,  before  fermentation  held  fire  the  same  length  of 
time,  7  seconds,  but  after  fermentation,  24  seconds,  or  more  than 
3  times  as  long.  The  average  fire-holding  capacity  of  all  the 
lots  before  fermentation  was  9,6  seconds,  after  fermentation  24.4 
seconds. 


Effect  of  Larger  Quantities  of  Nitrogen  than  are  Com- 
monly used  and  Comparison  of  Cotton  Seed  Meal 
and  Castor  Pomace  as  Fertilizers. 

These  two  subjects  are  conveniently  examined  together.  There 
is  little  difference  in  the  yield  of  crops  raised  with  help  of  the 
two  fertilizers  when  applied  in  corresponding  quantities.  Lots 
A,  B,  C,  D,  raised  with  cotton  seed  meal  and  cotton  hull  ashes, 
yielded  at  the  rate  of  1207  pounds  of  wrappers  per  acre.  Lots 
E,  F,  G,  H,  raised  on  castor  pomace  in  equivalent  quantity,  and 
cotton  hull  ashes,  yielded  1225  pounds  of  wrappers. 

Nor  is  there  any  important  difference  in  the  quality  of  the  four 
crops  raised  on  these  two  fertilizers.  The  lots  raised  on  cotton 
seed  meal,  ranked  2nd,  3rd,  10th  and  12th,  while  those  on  castor 
pomace,  ranked  4th,  5th,  8th  and  16th. 

There  is,  however,  a  difference  in  each  case  in  both  quality  and 
quantity  when  crops  raised  by  use  of  large  quantities  of  meal  or 
pomace  are  compared  to  crops  produced  with  small  applications. 
The  total  yield  of  crop  increased  with  the  increase  of  either  fer- 
tilizer, being  very  decidedly  the  largest,  when  3000  pounds  of 
cotton  seed  meal,  or  its  equivalent,  4000  pounds  of  pomace  were 
used.     The  yields  of  wrapper  leaves  were  as  follows  : 
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A  (1500  Cotton  Seed  Meal),  1120  lbs.  wrappers. 
B  (2000       "  "         ),  1130     "         " 

C  (2500      "  "         ),  1195     " 

D  (3000       "  "  ),  1385     "  " 

E  (1980  Castor  Pomace),  1110  lbs.  wrappers. 
F  (2640  "  ),  1180   " 

G-(3300  "  ),  1170   " 

H(4000  "  ),  1440   "  " 

This  increase  has  not  been  attended  by  loss  of  quality  in  the 
leaf;  on  the  contrary,  the  wrappers  raised  with  the  two  larger 
applications  of  meal  or  pomace,  are  judged  by  the  experts  to 
have  a  distinctly  better  quality,  than  those  grown  with  the 
smaller  applications.  The  lots  which  received  the  heavier  appli- 
cations, rank  2nd,  3rd,  4th  and  5th,  those  that  had  lighter  appli- 
cations rank  8th,  10th,  12th  and  16th. 

In  what  respects  the  increased  quantity  of  these  fertilizers  has 
improved  the  quality  of  the  crops  is  seen  by  an  inspection  of  the 
expert's  report.  There  is  no  perceptible  difference  in  the  burn, 
the  ash  is  perhaps  a  little  firmer,  the  texture  is  better,  the  colors 
are  lighter,  and  the  stems  smaller. 

The  soil  on  which  the  tobacco  was  raised  was  at  the  outset  in 
low  condition.  It  is  quite  possible  that  after  the  land  has  been 
brought  into  good  heart,  applications  of  these  maximum  quan- 
tities of  cotton  seed  meal  or  of  castor  pomace  continued  year 
after  year  may  have  no  distinctly  favorable  effect  on  either 
quality  or  quantity  of  crop,  or  may  even  prove  injurious. 

Effect  of  Applications  of  Nitrate  of  Soda,  at  the  First 
and  Second  Cultivation. 

The  point  of  this  experiment,  plots  H,  I,  J,  is  to  ascertain  the 
effect  on  the  crop  of  supplying  one-third  of  the  nitrogen  of  a 
heavy  application  (210  pounds),  as  a  top  dressing  in  the  form  of 
nitrate  of  soda  in  one  application  at  the  time  of  the  first  cultiva- 
tion (Plot  I)  or  in  two  applications  at  the  time  of  the  first  and 
second  cultivation  (Plot  J).  This  year  the  effect  has  been  decid- 
edly injurious.  The  burn  was  not  impaired,  but  the  veins  were 
coarse  and  curly,  stem  coarse,  and  colors  uneven  and  mottled. 
The  wrappers  raised  on  4000  pounds  of  castor  pomace  with  cot. 
ton  hull  ashes  (H)  rank  5th.  The  wrappers  raised  on  2640 
pounds  of  castor  pomace,  and  440  pounds  of  nitrate,  ranked  19th 
and  22nd,  that  is  among  the  very  poorest,  though  in  one  case, 
lot  J,  they  weighed  more  than  those  of  lot  H  by  180  pounds. 
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There  was  no  striking  difference  in  the  effect  of  nitrate  of  soda 
whether  used  in  a  single  application  at  the  time  of  first  cultiva- 
tion (J)  or  in  two  applications  at  the  first  and  second  cultivation,  I. 

The  Effects  of  Potash  from  Various  Sources. 

The  results  of  these  tests  are  difficult  to  understand,  and  it  is 
unwise  to  try  to  draw  any  definite  conclusions  from  them  till  cor- 
roborated by  those  of  following  years. 

For  example,  the  wrappers  of  M,  raised  on  high  grade  Sul- 
phate, which  is  regarded  as  a  particularly  safe  form  of  potash  for 
tobacco,  were  among  the  very  poorest  of  the  whole  lot,  having  a 
bad  burn,  dirty  gray  ash,  medium  to  dark  colors,  close  grain  and 
bitter  taste.  Yet  the  same  application  of  high  grade  Sulphate, 
with  the  addition  of  300  pounds  of  lime  (lot  N)  gave  a  somewhat 
smaller  crop  of  wrappers,  of  good  quality,  ranking  '7th  in  the  list. 
Their  burn  was  defective,  and  the  colors  somewhat  mottled,  but 
otherwise  the  wrappers  were  unobjectionable. 

The  double  manure  salt  by  itself  (K),  and  also  with  added 
lime  (L)  gave  a  considerably  larger  ci*op  than  any  other  form  of 
potash,  and  also  an  excellent  quality  of  wrappers,  somewhat  bet- 
ter indeed  than  the  same  quantity  of  cotton  hull  ashes.  The 
leaves  from  K  and  L  ranked  6th  and  9  th  in  quality.  In  this  case 
the  added  lime  had  no  marked  effect  on  the  quality  of  the  crop. 

Carbonate  of  potash,  Lot  O,  yielded  only  a  very  small  crop,  870 
pounds  of  wrappers  per  acre.  The  yield  was  possibly  depressed 
by  the  caustic  action  of  the  carbonate,  but  the  quality  was  pro- 
nounced by  the  judges  to  be  the  very  best  of  all. 

Nitrate  of  potash,  Lot  P,  yielded  an  extremely  small  crop, 
only  450  pounds  of  wrappers,  and  the  quality  was  below  the 
average.  It  should  be  said,  however,  that  a  tremendous  rain  just 
after  planting  may  have  carried  a  large  part  of  the  nitrogen  of 
this  plot,  which  was  entirely  in  the  form  of  nitrate,  down  out  of 
the  reach  of  the  crop,  so  that  the  small  yield  and  inferior  quality 
may  be  due  to  deficiency  of  nitrogen,  and  not  to  any  unfavorable 
action  of  the  nitrate.     This  seems  to  be  a  reasonable  explanation. 

Comment  on  the  lots  raised  with  fertilizers  supplied  by  the 
different  fertilizer  manufacturers,  is  reserved  to  await  further 
resulcs.  This  year  the  wrappers  raised  with  these  fertilizers, 
while  above  the  average  yield  of  the  other  plots  have  been  as  a 
rule  below  the  average  quality.  It  should  be  remembered  that 
these  tests  are  in  no  sense  a  competitive  trial  of  various  brands, 
but  are  in  the  nature  of  experiments  by  the  manufacturers  to  test 
the  value  of  certain  mixtures. 
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EXPERIMENTS   IN    GROWING  TOBACCO   WITH   DIF- 
FERENT FERTILIZERS.     SEASON  OF  1893. 

The  following  experiments  are  in  continuation  of  those  begun 
last  year  by  this  Station,  in  cooperation  with  the  Connecticut 
Tobacco  Experiment  Co.,  of  Poquonock,  and  described  in  the 
Report  of  this  Station  for  1892,  pages  one  to  twenty-four. 

Plan  of  the  Experiments. 

Four  points  regarding  the  effect  of  fertilizers  on  tobacco,  were 
contemplated  in  the  work  of  last  year.     They  were  the  following : 

1.  What  is  the  effect  on  quantity  and  quality  of  leaf  of  larger 
applications  of  cotton  seed  meal  than  are  commonly  used  as  a 
fertilizer?     (Plots  A,  C,  D.) 

2.  What  is  the  comparative  effect  on  quantity  and  quality  of 
leaf,  of  applications  of  castor  pomace  containing  the  same 
amounts  of  nitrogen  as  the  cotton  seed  meal  used  in  the  experi- 
ments under  1  ?     (Plots  E,  G,  H,  compared  with  A,  C,  D.) 

3.  If  a  heavy  application  of  nitrogen  in  the  form  of  castor 
pomace  proves  injurious  to  the  leaf,  can  the  injury  be  lessened  or 
prevented  if  half  of  this  quantity  of  nitrogen  is  supplied  by  cas- 
tor pomace  and  the  other  half  by  nitrate  of  soda  ?  (Plots  I,  J, 
compared  with  A,  E.) 

4.  What  are  the  comparative  effects  on  quantity  and  quality 
of  leaf,  of  applications  of  equal  quantities  of  potash  (K20)  in  the 
following  forms  :  Cotton  hull  ashes,  high  grade  sulphate  of  pot- 
ash, the  same  with  lime,  double  sulphate  of  potash  and  magnesia, 
the  same  with  lime,  pure  carbonate  of  potash,  and  pure  nitrate  of 
potash  ?     (Plots  K,  L,  M,  N,  O,*  compared  with  A.) 

Early  in  1893  the  Tobacco  Experiment  Co.  purchased  addi- 
tional land  and  extended  the  scope  of  the  experiments  to  cover 
the  following  points : 

5.  What  is  the  effect  on  quantity  and  quality  of  leaf,  of  appli- 
cations of  linseed  meal  containing  the  same  quantity  of  nitrogen 
as  the  cotton  seed  meal  and  castor  pomace  used  in  the  other 
experiments  ?  (Plot  B,  compared  with  Plots  A  and  E.  Notice 
also  F  and  CC.) 

*  The  comparison  of  nitrate  of  potash  was  discontinued  this  year  on  account  of 
the  very  small  yield  and  small  per  cent,  of  wrappers  obtained  last  year. 
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6.  What  is  the  effect  on  quantity  and  quality  of  leaf,  of  using 
less  than  half  the  quantity  of  cotton  hull  ashes  or  about  150 
pounds  of  actual  potash  to  the  acre,  instead  of  340  pounds  as  in 
the  other  experiments?     (Compare  F  and  B.) 

7.  What  is  the  effect  on  quantity  and  quality  of  leaf,  of  using 
fish  as  a  source  of  nitrogen  in  place  of  cotton  seed  meal  or  castor 
pomace  ?  (Compare  Z  and  K  ;  also  notice  T.  The  mixture  on 
plot  T  was  put  in  at  the  last  moment  to  fill  a  vacancy  made  by 
the  withdrawal  from  the  experiment,  of  a  manufacturer.) 

8.  What  is  the  effect  on  quantity  and  quality  of  leaf,  of  using 
stable  manure  as  a  fertilizer  by  itself,  or  with  "  Swift-sure  super- 
phosphate" as  a  starter?*     (Plot  AA.) 

9.  What  is  the  effect  on  quantity  and  quality  of  leaf,  of  using 
tobacco  stems  with  castor  pomace,  both  together  and  also  with 
some  superphosphate  added  as  a  starter?     (Plot  BB.) 

Also  under  4,  unleached  Canada  ashes  (Plot  Y),  and  a  new 
potash  salt,  the  double  carbonate  of  potash  and  magnesia 
(Plot  P),  which  was  described  in  the  Report  for  1892,  page  34, 
are  compared  with  the  other  forms  of  potash  (Plots  K,  L,  M,  N, 
O  and  A). 

On  much  smaller  plots,  containing  about  ^-^  of  an  acre,  tobacco 
was  grown  with  the  three  fertilizing  ingredients,  nitrogen,  phos- 
phoric acid,  and  potash,  each  by  itself  and  in  the  different 
combinations  possible  with  these  ingredients.     (Plot  DD.) 

The  Experiment  Field. 

The  experiments  of  last  year  were  repeated  in  every  case  on 
the  same  plots  as  before. 

The  new  plots,  of  precisely  the  same  shape  and  size,  (^  acre), 
as  those  used  in  1892,  were  in  the  same  field,  and  by  the  side  of 
the  others,  and  were  marked  Y,  Z,  AA,  BB,  CC,  DD.  These 
new  plots  are  on  ground  believed  to  be  like  the  rest  of  the  field 
in  texture  and  quality,  with  the  exception  that  the  new  land  had 
not  been  cultivated  for  six  years,  and  was  covered  with  a  neg- 
lected growth  of  poverty  grass  and  blackberry  vines.  It  was  in 
the  same  condition  as  the  tobacco  field  of  last  year  before  it  was 
taken  up  for  the  experiments  of  1  892,. 

*  A  "  starter  "  is  a  soluble  and  quickly  acting  fertilizer  which  is  put  in  the 
row  where  the  plants  are  to  be  set,  intended  to  meet  the  immediate  wants  of  the 
young  plants  before  the  broadcast  fertilizer  becomes  available. 
9 
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Fertilizers. 

The  stalks  of  last  year's  tobacco  crops  were  put  back  on  the 
plots  from  which  they  came,  and  were  ploughed  under  very  early 
in  the  spring.  The  fertilizers  applied  (1893)  with  the  exception 
of  the  nitrate  of  soda,  cotton  seed  meal,  high  grade  sulphate  of 
potash  and  double  manure  salt,  were  all  sampled  and  analyzed 
by  the  Station.  The  raw  materials  contain  the  following  per- 
centages of  nitrogen,  phosphoric  acid  and  potash  : 

Composition  and  Cost  of  Fertilizers  Used. 

Cost  Phosphoric 

per  ton.        Nitrogen.        Acid.  Potash. 

Nitrate  of  Soda. $52.50  16.00 

Cotton  Seed  Meal 32.00  7.00  3.00  1.80 

Castor  Pomace  _ . 25.00  4.64  1.45  1.09 

Linseed  Meal...    27.00*  5.98  1.90  1.40 

Tobacco  Stems 14.00  1.92  .60  8.10 

Cooper's  Bone 27.00  1.60  29.20          

Cotton  Hull  Ashes 44.00            6.33  19  04 

"Wood  Ashes 12.00            1.00  5.60 

High  Grade  Sulphate 55.00            50  60 

Carbonate  of  Potash 170.00f          5*4.10 

Double   Carbonate   Potash 

and  Magnesia _  39.00:):  .. 18.10 

Double  Manure  Salt 30  00  26.00 

Fish 45.00  8.06  6.70          


The  mixed  fertilizers  supplied  by  certain  manufacturers  were 
also  weighed,  sampled  and  analyzed  by  the  Station  with  the  fol- 
lowing results  :  The  samples  of  Baker's  Tobacco  Manure  and 
AA.  Phosphate  were  lost  by  an  accident,  after  the  fertilizers  had 
been  sown.  They  were  claimed  to  have  the  average  composition 
of  these  brands  and  therefore  the  analyses  of  these  goods  as 
found  in  the  Connecticut  market  the  last  season  are  inserted  in 
the  table. 

*  Given  to  the  Station  by  the  Cleveland  Linseed  Oil  Co.  for  the  experiment. 

f  By  the  single  pound.  Ton  rates  for  an  article  not  chemically  pure,  would  be 
very  much  lower. 

\  Total  cost  of  importing  a  one  ton  lot  from  Stassfurt.  The  quantity  used  in 
the  experiments  was  given  to  the  Station  by  the  Stassfurt  Potash  Syndicate. 
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Analyses  of  Mixed  Fertilizers  Used  in  the  Experiment. 


Station  No, 
Plots 


39Si 


3889 


•9s 


w 


4021  4020  4024  4022  4023  3837 
R.&S.  U.V.W.  U.V.W.  X.  C.C.AA.BB. 


Nitrogen  as  nitrates.  .23  3.23  1.26  .51  trace 66 

as  ammonia  3.92  2.01       2.46  .45  3.08      

"        organic  ...  .41  .61  2.87  2.22  1.83  2.09  4.63  2.23 

Total  nitrogen 4.40  2.85  6.10  5.94  2.79  5.17  4.63  2.89 

Total  phosphoric  acid  5.28  12.22  9.80  5.97  12.51  14.07  7.01  14.39 

Total  potash 11.70  3.21  12.08  10.85  3.33  5.27  7.47  4.72 

Chlorine .79  3.23  1.55  .57  .45  .26  .23  

The  quantities  of  chemicals  for  each  plot  were  accurately- 
weighed  by  the  Station  representative,  mixed  thoroughly  under 
his  supervision,  and  bagged  and  labeled  by  him. 

The  bags  were  carried  to  the  several  plots  by  Mr.  DuBon  and 
their  contents  were  sowed  on  the  plots  by  him  or  under  his  con- 
stant supervision. 

All  the  fertilizers  were  very  carefully  and  evenly  sown  when 
no  wind  was  blowing.  The  plots  were  immediately  harrowed  by 
Mr.  DuBon,  each  by  itself,  to  avoid  carrying  fertilizer  from  one 
plot  to  the  next.  The  "  starters "  were  applied  later,  in  the 
usual  way.  The  whole  piece  was  then  "rowed  out,"  the  rows 
running  east  and  west. 

The  following  statement  shows  what  fertilizers  were  put  on 
each  plot,  their  cost  and  the  quantities  of  nitrogen,  phosphoric 
acid  and  potash  contained  in  them,  expressed  in  pounds  per  acre : 


Fertilizers   Applied,  1893. 

Most  of  the  plots  which  were  under  experiment  in  1892 
received  the  same  fertilizers  in  1893  as  in  the  previous  year. 
Where  a  change  was  made  however,  in  1893,  it  is  indicated  by 
italics. 
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o 
05  ■£ 

FERTILIZERS  APPLIED. 
Pounds  per  Acre. 

Cost  per 
Acre. 

Fertilizei 

contains  pounds. 

3P-i 
53 

Nitrogen. 

Phosphor- 
ic Acid. 

Potash. 

A 

1500  Cotton  Seed  Meal 
1660  Cotton  Hull  Ashes 

$60.35 

105 

150 

342 

B 

IT 60  Linseed  Meal 
1660  Cotton  Hull  Ashes 

57.79 

105 

138 

340 

C 

2500  Cotton  Seed  Meal 
1540  Cotton  Hull  Ashes 

73.88 

175 

172 

342 

D 

3000  Cotton  Seed  Meal 
1500  Cotton  Hull  Ashes 

81.00 

210 

184 

342 

E 

2260  Castor  Pomace 
1660  Cotton  Hull  Ashes 

64.60 

105 

139 

340 

F 

1160  Linseed  Meal 
660  Cotton  Hull  Ashes 
260  Cooper's  Bone 

41.79 

105 

150 

150 

G 

3760  Castor  Pomace 
1560  Cotton  Hull  Ashes 

81.32 

175 

154 

342 

H 

4520  Castor  Pomace 
1520  Cotton  Hull  Ashes 

89.94 

210 

164 

342 

I 

2260  Castor  Pomace 
1660  Cotton  Hull  Ashes 
328  Nitrate  Soda* 
328          "          "    f 

81.96 

210 

139 

340 

J 

2260  Castor  Pomace 
1660  Cotton  Hull  Ashes 
656  Nitrate  Soda* 

81.96 

210 

139 

340 

K 

1500  Cotton  Seed  Meal 
1220  Double  Manure  Salt 
360  Cooper's  Bone 

47.12 

110 

150 

342 

L 

1500  Cotton  Seed  Meal 
1220  Double  Manure  Salt 
360  Cooper's  Bone  and  300  Lime 

47.94 

110 

150 

342 

M 

1500  Cotton  Seed  Meal 
620  High  Grade  Sulphate  of  Potash 
360  Cooper's  Bone 

45.87 

110 

150 

340 

*  Applied  between  rows  at  time  of  first  cultivation, 
f  Applied  between  rows  at  time  of  second  cultivation. 
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"3 

Fertilizer  contains  d 

junds. 

Q>^ 

FERTILIZERS  APPLIED. 
Pouuds  per  Acre. 

Cost  per 
Acre. 

=  2 

Phosphor- 
ic Acid. 

7. 

Nitrogen. 

Potash. 

1500  Cotton  Seed  Meal 

N 

620  High  Grade  Sulphate  of  Potash 
360  Cooper's  Bone  and  300  Lime 

1500  Cotton  Seed  Meal 

46.69 

110 

150 

340 

0 

580  Carbonate  of  Potash 
360  Cooper's  Bone 

1500  Cotton  Seed  Meal 

78.12* 

110 

150 

342 

P 

1740  Double  Carbonate  Potash  and 

Magnesia 
360  Cooper's  Bone 

62.75* 

110 

150 

342 

Q 

2000  Baker's  A.  A.  Superphosphate 

233 

456 

533 

4000         '■      Tobacco  Manure 

R 

2000  Stockbridge  Tobacco  Manure 
500          "                   "               "      f 

--- 

153 

245 

302 

S 

3000  Stockbridge  Tobacco  Manure 

214 

343 

403 

500  Stockbridge  Tobacco  Manure^ 

.... 

880  Dry  Fish 

T 

440  Nitrate  of  Soda 
720  Cooper's  Bone 
300  Lime 

42.05 

153 

268 

none. 

TJ% 

600  Mapes'  Starter 
2200         "     Tobacco  Manure  W.  B. 

.... 

147 

206 

259 

Vi 

800  Mapes'  Starter 
2000         "     Tobacco  Manure  W.  B. 

.... 

141 

220 

244 

WJ 

1000  Mapes'  Starter 

1800         "     Tobacco  Manure  W.  B. 

.... 

135 

232 

229 

X 

2000  Sanderson's  Formula 

.... 

103 

281 

105 

*  If  bought  in  ton  lots,  not  chemically  pure  the  cost  would  be  considerably  less. 

f  Applied  as  a  starter. 

X  These  plots  have  an  area  of  -^  acre  each. 
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The  following  plots  were  planted  for  the  first  time  in  1893  : 


O 

FERTILIZERS    APPLIED. 
Pounds  per  Acre. 

Cost  per 
Acre. 

Fertilizer  contains  pounds. 

Nitrogen. 

Phosphor- 
ic Acid. 

Potash. 

Y 

1500  Cotton  Seed  Meal 
5620  Unleached  Wood  Ashes 
1 60  Cooper's  Bone 

$59.74 

105 

153 

342 

Z 

1300  Dry  Fish 
1220  Double  Manure  Salt 
200  Cooper's  Bone 

52.12 

105 

147 

342 

AA 

Stable  Manure  10-12  cords* 
On  half  the  plot  Swift  Sure  Super- 
phosphate at  rate  of  500  per  acre 

—  - 

126 

143 

172 

BB 

6000  Tobacco  Stems  and  2640  Castor 
Pomace 

On  half   the  plot    Swift    Sure    Su- 
perphosphate at  rate  of   500    per 
acre 

84.80 

252 

146 

538 

CC 

Pinney's  Forrrmlaf 



139 

210 

224 

DDl 

No  fertilizer  of  any  kind 









DD2 

1520  Castor  Pomace 



71 

22 

17 

DD3 

1440  Cooper's  Bone 



23 

420 

. 

DD4 

1760  Double  Carbonate  Potash  and 
Magnesia 

.... 

.... 

..... 

319 

DD5 

1520  Castor  Pomace 
1760  Double  Carbonate  Potash  and 
Magnesia 

.... 

71 

22 

336 

DD6 

1440  Cooper's  Bone 
1760  Double  Carbonate  Potash  and 
Magnesia 

.... 

23 

420 

319 

DD7 

1520  Castor  Pomace 
1440  Cooper's  Bone 
1760  Double  Carbonate  Potash  and 
Magnesia 

.... 

94 

442 

336 

DD8 

No  fertilizer  of  any  kind 

.... 

.... 

.... 

.... 

*  Estimated  to  contain  111  lbs.  nitrogen,  71  lbs.  phosphoric  acid  and  149  lbs. 
potash. 

f  The  nitrogen  of  this  formula  is  chiefly  in  the  form  of  linseed  meal. 
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The  Plants  and  the  Planting. 

The  plants  were  of  the  so-called  "  Havana  seed "  from  seed 
grown  by  Mr.  DuBon.  The  rows  were  3£  feet  apart,  eight  rows 
in  a  plot,  and  the  plants  were  accurately  set  17  inches  apart, 
making  about  8,700  to  the  acre.  The  plants  were  set  out  by  Mr. 
DuBon  and  his  men  on  June  8th. 

Notes  during  the  Growing  Season. 

Following  is  Mr.  DuBon's  record,  kept  during  the  time  that 
the  crop  was  growing. 

June  8th  :  Planted  the  whole  piece  to-day. 

June  25th :  Up  to  this  date  about  4,000  plants  had  to  be  reset 
on  account  of  injury  from  cut-worms. 

July  3d :  H  and  D  have  a  very  uneven  stand,  on  account  of 
the  ravages  of  worms  and  the  dry  weather.  The  plants  on  R 
and  S  are  also  very  uneven,  R  more  so  than  S.  The  season  has 
thus  far  been  very  dry.  The  stand  on  U,  V,  and  W  is  very 
uneven;  U  is  the  best  of  the  three.  V  and  W  are' the  poorest 
plots  in  appearance  on  the  whole  field  on  account  of  the  attacks 
of  worms,  and  the  dry  weather.  Plots  AA,  BB,  CC  and  Z  have 
the  most  even  stand,  these  plots  having  been  treated  with  Paris 
green  the  day  after  planting.  It  was  feared  that  these  new  plots 
would  be  more  subject  to  the  attacks  of  worms  than  the  others 
because  they  were  on  new  ground  ;  so  Paris  green  was  applied 
to  the  new  plots  and  not  to  the  others.  All  the  other  plots  on 
the  field  look  about  equal. 

On  this  day,  32  pounds  of  nitrate  of  soda  were  applied  to  plot 
J,  and  half  that  quantity  to  plot  I. 

July  10th  :  The  effect  of  the  nitrate  of  soda  was  favorable  to 
the  strong  plants,  but  a  few  of  the  re-set  plants,  that  were  small, 
were  checked  in  their  growth  and  some  of  them  died.  I  believe 
it  is  best  to  use  nitrate  of  soda  after  the  plants  are  a  foot  high  to 
get  the  best  results.  Plots  A,  E,  I,  J,  T,  O,  CC,  Q,  Y,  AA  and 
BB  are  the  most  uniform  and  most  forward.  Plots  R,  S,  IT,  V 
and  W  are  the  most  uneven.  The  rest  of  the  field  looks  about 
alike.  The  plants  on  the  half  of  the  plots  AA  and  BB,  where 
swift-sure  superphosphate  was  applied  are  about  one-third  larger 
than  on  the  other  half. 

July  19th  :  W,  very  "uneven,  poorest  of  all,  V  next,  U  up  to 
the  average  of  the  field.     B  looks  sick  and  poor,  G  up  to  the 
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average  of  the  field,  much  better  than  B.  Plots  O,  P,  Q  and  Z 
above  the  average  on  the  old  part  of  the  field.  H  and  D  are 
quite  alike,  and  uneven.  G,  C,  F  and  B  are  good,  CC  good  and 
the  stand  very  even.  BB  good,  very  even  and  best  on  the  half 
where  swift-sure  starter  was  applied.  AA  good  and  very  even 
and  the  half  where  swift-sure  starter  was  applied  is  the  best  of 
all  the  field.  Plots  I  and  J,  improved  only  a  very  little  by  the 
application  of  nitrate  of  soda.  DDl  is  of  a  pale  green  color,  and 
the  smallest  of  all.  The  other  seven  are  about  alike,  and  nearly 
as  large  as  the  rest  of  the  fieldr,but  a  paler  green. 

July  26th:  16  pounds  of  nitrate  of  soda,  applied  to  plot  I. 
Plots  A,  E,  I,  J,  T,  very  good,  although  the  weather  is  very  dry  ; 
also  N,  M,  K,  L,  O,  P,  Q,  Z  ;  very  little  difference  in  these  plots. 
H,  D,  C  and  G  look  somewhat  better.  CC,  Z  and  T,  are  above 
the  average  for  evenness.  Commenced  topping  to-day.  BB  and 
AA  are  nearly  all  topped  on  the  half  where  swift-sure  starter  was 
applied,  being  ahead  of  all  the  rest  of  the  field.  U,  V,  and  W 
are  behind  all  the  rest. 

August  16th  :  Finished  topping.  Of  the  plots  U,  V  and  W, 
U  is  the  best  and  W  the  poorest. 

August  19th  and  20th:  A  very  light  rain  has  come  at  last  and 
continued  until  the  20th  in  the  afternoon  and  has  wet  the  ground 
three  inches  down.  This  is  more  rain  than  we  have  had  at  any 
one  time  since  the  8th  of  June  when  the  plants  were  set.  The 
tobacco  has  been  pinched  through  all  the  growing  season  until 
now. 

August  24th :  A  driving  storm  has  broken  the  tobacco  some- 
what, but  the  heavy  rain  has  improved  it  very  much.  Plot  AA 
was  affected  most  by  the  dry  weather,  and  plot  CC,  next.  All 
the  rest  of  the  field  has  stood  the  drought  well. 

August  28th  :  Plants  on  T,  U  and  X  are  the  largest  at  this 
date,  and  on  the  rest  of  the  field  are  quite  even  in  size.  The 
larger  part  of  the  tobacco  is  ripe  now  but  must  stand  another 
week,  on  account  of  the  re-set  plants  which  are  growing.  There 
is  a  marked  difference  between  T  and  Z  in  favor  of  T,  as  it  looks 
in  the  field.  T  is  fresh  and  growing,  while  Z  is  about  ripe  and 
not  so  large. 

August  30th  :  Commenced  harvesting  to-day. 

September  1st:  Finished  the  harvesting.  The  weather  has 
been  clear,  or  slightly  overcast,  and  the  crop  was  secured  in  good 
shape. 
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Notes  on  Temperature  and   Rainfall,  Season  of  1893. 

1893  was  the  coldest  year  since  1888,  though  June,  August 
and  September  were  not  colder  than  usual. 

For  the  tobacco-growing  months  the  average,  maximum  and 
minimum  temperatures  were  as  follows  : 

Average.  Maximum.  Minimum. 

June 67.5  92  48 

July 69.8  89  49 

August 69.7  88  45 


The  normal  rainfall  in  Windsor  is  45.60  inches.  In  1893  it 
was  only  41.42  inches  or  4.18  inches  below  normal.  All  the 
summer  months  were  much  drier  than  usual. 

The  rainfall  was  1.75  inches  in  June,  1.68  in  July  and  2.74  in 
August,  the  larger  part  of  the  August  fall  being  in  the  latter 
part  of  the  month,  when  there  were  two  very  violent  wind  and 
rain  storms  within  a  single  week.  This  rain  was  a  great  help  to 
the  crop,  but  the  leaves  were  very  badly  torn  and  beaten  down 
by  the  wind  in  some  places. 

The  average  temperature  and  the  total  rainfall  is  given  by 
weeks  in  the  following  statement.  The  figures  are  kindly  fur- 
nished by  Mr.  Harry  Moore  of  Windsor. 

Fractions  of  a  degree  have  been  omitted  in  the  statement  of 
temperature. 

Average 
Temperature 

Week  ending  June  8. 71 

"    -       "  '•    15 67 

"  "  "    22 73 

"    29 71 

"  "       July    5 68 

"  "  '-12 69 

"     19 70 

"    .       "  "    26... _..  75 

"  "      Aug.     2 74 

"       9 73 

"     16 71 

"  li    23 .  70 

"  "  "    30. 64 


1892. 

Total 
.     Rainfall. 

1893. 
Average            Total 
Temperature.    Rainfall 

.05 

69 

.53 

3.94 

68 

.15 

1.07 

70 

.01 

*64 

64 

1.06 

1.68 

67 

.14 

.45 

68 

.81 

.51 

71 

.38 

.96 

69 

.04 

1.38 

69 

.33 

2.76 

70 

.13 

1.15 

70 

.20 

.09 

66 

.78 

1.33 

73 

1.61 
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Harvesting,  Curing,  Stripping  and  Sorting. 

On  the  30th  of  August  and  1st  of  September  all  the  tobacco 
was  harvested.  Each  lath  on  which  stalks  were  strung  was 
marked  with  the  letter  denoting  the  plot  and  the  whole  number 
of  laths  for  each  plot  was  counted. 

The  laths  were  so  hung  in  the  barn  that  an  equal  portion  of  the 
tobacco  from  each  plot  was  hung  in  the  purline  bent  and  in  each 
of  the  other  lower  bents. 

The  crop  cured  without  any  appearance  of  pole-burn  and  hung 
in  the  barn  till  December  25th,  when  it  was  taken  down  and 
carted  to  Mr.  DuBon's  barn  where  it  lay  in  the  basement  till 
January  2d,  1894.  On  the  second  and  third  of  January  it  was 
taken  from  the  laths  and  stripped  from  the  stalks,  bundled  and 
weighed. 

Each  lath  was  examined  to  prevent  possible  mixture  of  crops 
from  different  plots  and  the  laths  from  each  plot  were  in  every 
case  counted.  The  numbers  agreed  exactly  with  those  of  the 
counting  at  harvest  time. 

Sorting  was  begun  by  Mr.  DuBon  on  the  5th  of  January  and 
finished  on  the  12th.  All  the  weighings  during  the  sorting  were 
made  by  the  Station  representative. 

As  the  crop  was  sorted  samples  were  carefully  drawn  from 
each  lot  of  long  and  short  wrappers.  Each  sample  contained 
twelve  "hands,"  (15  to  20  leaves  in  each  "hand").  Four 
"  hands "  were  tied  together  by  the  butts  and  a  tag  was 
attached  bearing  a  number  which  designated  the  plot. 

These  samples,  each  consisting  of  three  bunches,  four  hands  in 
each  bunch,  were  taken  to  the  warehouse  of  Mr.  L.  B.  Haas,  of 
Hartford,  where  they  were  cased  for  fermentation,  the  case  being 
lined  with  top  leaves  and  seconds  from  the  same  crop. 

The  remainder  of  the  crop  was  sold. 

No  attempt  was  made  to  judge  of  the  quality  of  the  wrap- 
pers before  they  were  fermented  as  the  experience  of  last  year 
■showed  that  such  a  judgment  was  likely  to  be  reversed  by  an 
examination  of  the  crops  after  fermentation. 

The  results  of  the  sorting  and  of  some  preliminary  examina- 
tions of  the  quality  of  the  tobacco  are  here  given  together,  fol- 
lowed by  discussion  of  the  results. 

The  following  table  gives  the  results  of  the  sorting.  The 
weights  are  in  pounds.     For  those  unfamiliar  with  the  details  of 


TOBACCO    EXPERIMENT.      SORTING.  139 

sorting  leaf-tobacco,  it  may  be  said  that  the  "seconds"  are  the 
lower  leaves  on  the  stalk,  smaller  than  those  of  either  of  the 
other  grades,  over-ripe  and  unfit  for  wrappers.  The  "  long  wrap- 
pers "  and  "  short  wrappers "  are  the  most  valuable  part  of  the 
crop,  the  latter  being  smaller  and  lighter,  and  often  cutting  to 
greater  advantage  than  "long  wrappers."  The  "top  leaves" 
are  often  as  large  as  the  long  wrappers,  but  heaviei',  darker  in 
color  and  unripe. 


Weights  op  the  Barn-Cured*  Leaves  from  -^  Acre. 
Crop  op  1893. 

Net  Weight 

Gross  Weight       Long  Short  Top                              Waste  and  of  Sorted 

Plot.        of  Leaves.     Wrappers.     Wrappers.  Leaves.  Seconds.     Shrinkage.  Tobacco. 

A 80               26!  8  21£  151  9  71 

B 78  291  9^.  20i  141  4J  731 

C 801  23f  81  25£  18  4|  75f 

D 83  26f  9£  241  19f  2f  801 

E  851  30J  9J  26i  15!  4|  SI 

F 841  36£  91  19f  14J  „  5  791 

G  80  21!  11  291  16!  2  78 

H 87|  341  10|  17!  211  3!  84 

I 86  33-|.  91  221  15!  51  SO! 

J 911  40J  13  201  13f  4  871 

K 921  371  91  21  19!  5!  871 

•L 80!  25f  9!  23!  19!  3  771 

M S5  22£  9|  271  20f  41  801 

N 871  291  12  27  17  2  851 

0 78  21f  10  291  131  3£  74^. 

P 721  24  llj  22  Hi  3i  69£ 

Q 100!  421  10  231  19!  5  95! 

R  78!  22f  81  25f  18!  3!  75! 

S 89!  30f  10|  25f  17f  41  85 

T 95  36f  9  28|  18!  2!  92f 

U* 1031  48|  12!  201  20  2  1011 

V* 84  341  9  "I  151  ?i  76f 

W* 771  30|  8i  17  18f  2!  74f 

X 78!  26J  10  24!  1^1  2!  76 

Y 791  18  6!  24|  25f  4|  74f 

Z 731  15f  71  24  17f  81  65 

AA 691  13!  12f  211  18f  3  661 

BB 74  15  9  27!  161  6  68 

CC  69!      8f  7f  25!  151  12!  57i 

DD 51 

*  Reckoned  to  J*   acre. 
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Per  cent   of  the  Four  Different  Grades. 
Pole-Cured  Crop  of  1893. 

Long  Short  Total  Per  cent. 

Plot.                   Wrappers.  Wrappers.       of  Wrappers.  Tops.  Seconds. 

A 37  11.3  48.3  29.9  21.8 

B 39.9  12.9  52.8  27.5  19.7 

C 31.3  11.2  42.5  33.7  23.8 

D 33.4  11.5  44.9  30.5  24.6 

E 37.3  11.4  48.7  32.4  18.9 

P 45.7  11.6  57.3  24.8  17.9 

G 27.3  14.1.  41.4  37.8  20.8 

H 41.1  12.5  53.6  20.8  25.6 

I    41.6  11.5  53.1  27.9  19.0 

J 46.0  14.9  60.9  23.4  15.7 

K__ 42.9  10.9  53.8  24.1  22.1 

L 33.2  11.9  45.1  30.0  24.9 

M 28.2  12.1  40.3  33.9  25.8 

N 34.5  14.0  48.5  31.6  19.9 

0 29.1  13.5  42.6  39.6  17.8 

P 34.6  17.1  51.7  31.7  16.6 

Q 44.5.  10.5  55.0  24.6  20.4 

R  __ 30.2  10.9  41.1  34.3  24.6 

S. 36.2  12.7  48.9  30.2  20.9 

T 39.6  9.7  49.3  30.9  19.8 

U 48.1  12.2  60.3  20.0  19.7 

V 45.1  11.8  569  23.0  20.1 

W 41.2  11.1  52.3  22.6  25.1 

X 34.5  13.2  47.7  31.9  20.4 

T. 24.1  8.8  32.9  32.6  34.5 

Z 24.2  11.5  35.7  37.0  27.3 

AA 20.3  19.2  40.5  32.3  28.2 

BB 22.1  13.2  35.3  40.4  24.3 

CO 15.3  13.6  28.9  44.5  26.6 

DD  not  sorted  on  account  of  its  inferior  value. 


Comparative  Fire-Holding  Capacity. 
Pole-Cured  Crop  of  1893. 

The  method  of  determining  fire-holding  capacity  is  fully  de- 
scribed in  the  Report  of  this  Station  for  1892,  page  1*7. 

The  lot  which  held  fire  for  the  shortest  time  is  marked  100  in 
the  table  and  the  others  are  marked  higher  and  according  to  their 
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relative  fire-holding  capacity.  Thus  lot  Z  is  marked  100  as  it 
had  a  lower  fire-holding  capacity  than  any  other.  Lot  F,  long 
wrappers,  marked  180  held  fire  1.8  times  as  long  as  Z. 


Long  Wrappers. 

Short  Wrappers. 

Calculated  from  the 
Mean  of  both. 

A 

213 

238 

227 

B 

298 

273 

283 

C 

230 

180 

200 

D 

171 

188 

181 

E 

149 

189 

172 

F 

180 

261 

227 

G 

275 

187 

224 

H 

224 

190 

204 

T 

169 

242 

211 

J 

193 

256 

229 

K 

173 

147 

160 

L 

139 

148 

145 

M 

149 

156 

152 

N 

172 

143 

155 

0 

166 

168 

167 

P 

290 

215 

247 

Q. 

147 

118 
165 

130 

R 

161 

146 

S 

173 

164 

168 

T 

135 

157 

147 

U 

154 

172 

166 

V 

159 

161 

146 

W 

168 

157 

162 

X 

173 

161 

152 

T 

138 

200 

172 

Z 

100 

100 

100 

AA  .... 

__   169 

193 

183 

BB 

160 

160 

160 

CC 

176 

136 

152 

Number  of  Pole-Cured  Leaves  to  the  Pound. 


Crop  op  1893. 

Long  Wrappers. 

Short  Wrappers 

A 

68 

86 

B... 

66 

82 

C 

59 

76 

D 

68 

82 

E 

59 

70 

F 

62 

84 

G 

60 

76 

H 

65 

78 

I 

62 

79 
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Long  Wrappers.  Short  Wrappers. 

J 68  80 

K 60  81 

L 57  ■    75 

M 61  73 

N 67  76 

0 70  82 

P 67  91 

Q - -  54  68 

R 61  73 

S 66  81 

T 60  76  ' 

U. 52  73 

V 58  72 

W" 70  85 

X 66  72 

Y 67  82 

Z 68  71 

AA 63  76 

BB 71  82 

CC 63  79 

Discussion  of  the  Results. 
Net  Weight  of  the  Sorted  Crops,  1893. 

In  1892  there  was  harvested  from  23  plots,  of  ^L-  acre  each, 
2122  pounds  of  sorted  tobacco,  or  at  the  rate  of  1845  pounds  per 
acre. 

In  1893  there  was  harvested  from  28  plots,  21  S3  pounds,  or  at 
the  rate  of  1559  pounds  per  acre.  This  is  84-J  per  cent,  of  the 
crop  of  1892.  The  crop  of  1892  contained  66.7  per  cent,  of  wrap- 
pers.    The  crop  of  1893  contains  only  48.5  per  cent. 

The  reduced  yield  in  1893  was  caused  in  small  part  by  the  rav- 
ages of  cut-worms,  just  after  setting,  which  made  the  crop 
uneven,  but  was  mainly  due  to  the  severe  drought  that  pre- 
vailed through  most  of  the  growing  season.  The  tobacco  which 
was  planted  on  plots  Y,  Z,  AA,  BB,  CC,  and  DD,  that  had  not 
been  under  cultivation  for  ten  years,  suffered  more  severely  from 
drought  than  the  crops  on  plots  which  had  been  under  cultiva- 
tion for  a  year. 

On  a  single  plot,  U,  the  crop  weighed  at  the  rate  of  over  2000 
pounds  per  acre,  2030  pounds,  with  1225  pounds  of  wrappers. 
On  plot  Q  the  yield  was  1910  pounds,  with  1050  pounds  of 
wrappers.  These  two  plots  bore  more  than  any  others  in  both 
years. 
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Plot  T  followed  next  with  1855  pounds,  and  plots  J,  K,  N  and 
S  all  yielded  between  1700  and  1*750  pounds  per  acre. 

Cotton-Seed  Meal  and  Castor  Pomace.  The  three  plots  on 
which  cotton  seed  meal  was  used  with  cotton  hull  ashes  alone 
averaged  1513  pounds  of  sorted  tobacco  per  acre,  those  on  which 
corresponding  quantities  of  castor  pomace  were  used  with  ashes 
alone,  averaged  1620  pounds.  In  1892  there  was  nearly  the  same 
difference  of  yield  between  these  two  sets  of  plots. 

In  1892,  however,  the  quantity  of  wrappers  per  acre  from  the 
plots  that  received  castor  pomace  was  only  17  pounds  greater 
than  the  quantity  from  the  corresponding  plots  where  cotton- 
seed meal  was  used.  But  in  1893  97  pounds  more  of  wrappers 
per  acre  were  raised  on  castor  pomace  than  on  cotton  seed  meal. 

Increasing  the  quantities  of  cotton  seed  meal  increased  the 
weight  of  crop.     With  castor  pomace  the  increase  was  slight. 

Nitrate  of  Soda  with  Castor  Pomace.  Where  for  an  applica- 
tion of  210  pounds  of  nitrogen  in  castor  pomace  as  on  plot  H, 
was  substituted  half  that  quantity  of  nitrogen  in  pomace  and  the 
other  half  in  nitrate  of  soda,  plots  I  and  J,  the  yield  was  70 
pounds  less  per  acre  when  the  nitrate  was  applied,  half  at  the 
first  and  half  at  the  second  cultivation,  plot  I;  but  the  total 
yield  was  increased  by  70  pounds  per  acre  when  the  nitrate  was 
all  put  on  at  the  first  cultivation,  and  the  quantity  of  wrappers 
was  increased  by  165  pounds  per  acre.  The  relative  yields  on 
plot  J  as  compared  with  H  are  not  very  different  fi'om  those  of 
the  previous  year. 

Potash  Salts.  Of  the  various  potash  salts,  the  double  sulphate 
of  potash  and  magnesia  (plot  K),  produced  the  largest  total  crop, 
1745  pounds,  and  the  largest  quantity  of  wrappers,  940  pounds. 

The  high-grade  sulphate  of  potash  used  with  lime  (plot  N), 
came  next  in  total  yield,  1710  pounds,  825  pounds  of  wrappers, 
and  the  high-grade  sulphate  used  without  lime  ranked  third, 
1610  pounds,  though  the  quantity  of  wrappers  from  this  plot  was 
smaller  than  from  most  of  the  other  plots  on  which  potash  salts 
were  tested,  650  pounds.  In  1892  plots  M  and  N  also  produced 
more  total  crop  and  more  wrappers  than  any  of  the  potash-test 
plots  except  K,  but  in  that  year  M  yielded  more  than  N. 

All  of  the  forms  of  potash  which  were  compared  with  cotton- 
hull  ashes  this  year  gave  a  higher  yield  than  the  latter,  except- 
ing the  new  potash  salt,  the  double  carbonate  of  potash  and  mag- 
nesia. 
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The  quantities  of  wrappers,  however,  raised  with  either  Canada 
ashes,  Y  (new  land),  carbonate  of  potash,  O,  or  high  grade  sul- 
phate of  potash,  M,  were  smaller  than  the  weight  of  wrappers 
raised  on  cotton-hull  ashes,  A. 

Linseed  Meal.  A  comparison  of  the  yield  of  plots  B  and  F,  to 
which  linseed  meal  was  applied,  with  plots  A  and  E  which  re- 
ceived equivalent  quantities  of  cotton  seed  meal  and  castor  pom- 
ace shows  that  linseed  meal  yielded  fully  as  much  total  crop  and 
wrapper  leaves  as  either  cotton  seed  or  castor  pomace.  Plot  CC 
cannot  be  compared  with  the  others  being  on  new  land  which 
evidently  suffered  more  from  drought  than  that  which  had  been 
under  cultivation  longer. 

Smaller  quantity  of  Potash.  Plot  B  received,  together  with 
linseed  meal,  340  pounds  of  actual  potash  per  acre  in  form  of  cot- 
ton-hull ashes.  Plot  F  received  the  same  fertilizers  in  1892  as  B, 
but  in  1893  had  only  170  pounds  of  actual  potash  in  form  of  cot- 
ton-hull ashes.  The  total  crop  in  1893  on  F  exceeded  that  on  B 
by  120  pounds  and  the  yield  of  wrappers  by  135  pounds. 

Very  striking  also  is  the  result  on  plot  T  which  received  fish, 
nitrate  of  soda  and  bone  in  1893,  with  no  potash  at  all.  Only 
two  other  plots  yielded  more  tobacco  than  this  one  and  there 
were  only  four  plots  out  of  the  twenty-nine  which  yielded  more 
wrappers. 

Discussion  of  the  crops  raised  on  the  new  land  is  omitted  be- 
cause the  drought  affected  them  much  more  severely  than  the 
others. 

Discussion  of  the  fire-holding  capacity  and  the  number  of 
leaves  per  pound  may  be  deferred  till  the  crop  has  been  fer- 
mented. 
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SOME   OBSERVATIONS    ON   THE    WORKING    OF   THE 
COOLEY   SYSTEM   AND   THE   DE  LAVAL   SEP- 
ARATOR  SYSTEM   IN   COOPERATIVE 
CREAMERIES. 

The  Cooley  system  of  raising  and  measuring  cream  is  suffi- 
ciently well  known  in  this  State  to  need  no  description.  It  may 
be  said  by  way  of  explanation  for  the  benefit  of  other  readers 
who  are  unacquainted  with  it  that  the  method  consists  in  bring- 
ing milk  warm  from  the  cows  into  cans  8£  inches  in  diameter  and 
19  inches  deep,  holding  18  quarts  and  provided  with  a  cover 
loosely  fitting  which  allows  free  circulation  of  air  but  prevents 
any  water  from  coming  into  the  can  when  it  is  nearly  filled  with 
milk  and  submerged  in  water.  The  filled  cans  are  submerged  at 
once  in  pure  water  having  a  temperature  of  45  degrees  F.  in  sum- 
mer and  40  in  winter  and  remain  at  about  the  same  temperature 
from  12  to  24  hours.  Every  can  has  a  strip  of  glass  set  in  near 
the  bottom,  on  which  are  marked  "  spaces,"  each  being  ^  of  an 
inch  in  width.  To  draw  off  the  cream  the  cans  are  lifted  by 
hand  or  by  an  elevator;  the  skimmed  milk  is  run  off  through  a 
stop  cock  at  the  bottom  till  the  lower  limit  of  the  cream  layer 
corresponds  with  zero  on  the  space  scale.  The  number  of 
"spaces"  are  then  read  off  and  recorded  by  the  cream-gatherer 
who  represents  the  creamery,  and  are  credited  on  its  books  to  the 
patron,  who  is  paid  by  the  number  of  "  spaces "  of  cream  fur- 
nished. 

A  "  space  "  is  the  equivalent  of  a  cylinder  8j  inches  in  diameter 
and  -|~!  inches  high.  The  cream-gatherer  collects  daily  or  in 
some  cases  four  times  in  the  week  the  cream  from  all  the  patrons 
and  carries  it  to  the  creamery  to  be  ripened  and  churned. 

The  centrifugal  separator  system  is  more  generally  known. 
Under  this  system  the  warm  milk  is  slowly  run  into  a  steel  bowl 
which  is  made  to  revolve  at  high  speed  and  by  centrifugal  force 
the  heavier  part  of  the  milk  is  driven  to  the  circumference  of  the 
bowl  while  the  cream  is  forced  to  its  center  and  by  proper  me- 
chanical contrivance  is  constantly  skimmed  off  as  it  accumulates 
and  runs  in  a  small  stream  into  the  cream-gathering  vessel.  In 
10 
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the  same  way  the  skim-milk  is  taken  off  nearer  the  circumference 
of  the  bowl  and  in  a  larger  stream  runs  to  the  skim-milk  tank. 

When  separator  cream  is  sold  to  a  creamery  which  runs 
mainly  on  the  Cooley  cream-gathering  basis,  it  is  usually  paid  for 
by  the  quart,  the  price  depending  on  the  quantity  of  butter  got 
from  a  quart  of  separator  cream  in  churning-tests  made  from  time 
to  time  at  the  creamery. 

Most  of  the  creameries  in  this  State  are  on  the  cream-gathering 
basis  and  the  cream  is  raised  by  the  Cooley  system.  A  certain 
number  of  patrons  of  creameries  as  well  as  other  dairymen,  how- 
ever, use  and  prefer  the  separator  system. 

In  view  of  the  rapid  increase  in  the  use  of  separators  in  this 
State  and  throughout  the  country  the  following  questions  are  of 
great  importance : 

Is  it  possible  to  ripen  and  churn  mixtures  of  cream  raised  by 
the  two  systems  without  greater  loss  of  fat  in  buttermilk,  than 
when  the  two  are  separately  ripened  and  churned,  and  is  the 
quality  of  the  butter  made  from  such  a  mixture  as  good  as  that 
of  butter  made  from  cream  raised  by  either  system,  but  ripened 
and  churned  by  itself? 

These  questions  were  discussed  at  length  in  the  meeting  of  the 
Dairymen's  Association  at  Hartford  in  1892,  and  while  there  was 
the  widest  difference  of  opinion,  no  one  could  offer  a  single  accu- 
rate observation  which  had  been  made  on  the  subject. 

Later  in  the  winter  the  Dairymen's  Association,  through  its 
secretary,  Mr.  W.  I.  Bartholomew,  of  Putnam,  asked  the  Station 
to  make  a  study  of  these  questions  in  the  interest  of  dairymen 
and  promised  the  cooperation  of  the  Association. 

The  Station  agreed  to  undertake  this  work  and  has  up  to  the 
present  time  made  the  tests  hereinafter  described. 

The  analytical  work  was  done  at  the  Station  laboratory  in  New 
Haven  by  Messrs.  A.  L.  Winton  and  A.  W.  Ogden. 

The  tests  were  made  at  the  Woodstock  Creamery  which  was 
put  at  our  disposal  for  the  purpose  by  the  Board  of  Directors. 

Special  acknowledgment  is  due  to  Mr.  Abel  Child,  and  to  the 
superintendent,  Mr.  Hopkins,  the  butter  maker  at  Woodstock 
Creamery  for  their  cordial  cooperation  in  the  plan  and  for  their 
skill  and  helpfulness  which  did  much  to  make  the  experiments  a 
success. 
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1.      COMPARISON    OF    THE    CHURNING    OF    COOLEY    CREAM, 

SEPARATOR  CREAM  AND  A  MIXTURE  OF  COOLEY 

AND   SEPERATOR   CREAM. 

The  plan  first  proposed  was  to  weigh  a  batch  of  Cooley  cream 
at  the  creamery  as  it  was  put  into  the  churn,  weigh  the  water 
and  salt  added  in  the  butter  making  and  also  the  buttermilk, 
washings  and  butter,  and  from  the  analyses  of  all  these  products 
determine  just  where  each  ingredient  of  the  cream  had  gone. 
The  same  course  was  to  be  followed  with  a  batch  of  Separator 
cream,  and  also  with  a  batch  of  mixed  Cooley  and  Separator 
cream. 

The  Creamery  built  for  business  purposes  wholly,  necessarily 
offers  imperfect  facilities  for  experiments  of  this  kind,  and  makes 
the  work  of  collecting  and  weighing  the  cream,  the  buttermilk 
and  washings,  extremely  arduous  while  the  chances  of  mechan- 
ical loss  are  large. 

In  later  experiments  the  work  was  therefore  limited  to  deter- 
mining the  total  quantity  of  butter-fat  which  was  in  the  cream 
and  the  quantity  which  was  lost  in  buttermilk  and  washings. 

Cooley  Cream. 

On  March  6th  the  observations  were  begun  with  a  lot  of  Cooley 
cream,  which  was  received  at  the  Creamery  at  3.45  p.  m.  Its 
weight  as  received  was  729^-  pounds.  Some  of  the  cream  was 
frozen,  and  after  mixing  in  the  ripening  vat,  the  temperature  of 
the  whole  was  40°  F.  It  was  immediately  warmed  so  that  at 
5  p.  m.  the  temperature  was  70°.  During  the  night  it  sunk  to 
66°,  but  was  brought  to  70°  in  the  morning  of  March  7th,  and 
held  there  till  10.30  when  it  was  cooled  for  churning.  At 
1.30  p.  m.  the  temperature  was  63°,  but  rose  one  degree  during 
the  weighing  as  it  was  transferred  to  the  churn.  The  weight  of 
the  cream  as  put  into  the  churn  was  730iy  pounds,  to  which  was 
added  for  rinsing  the  vat,  8f  pounds  of  water.  After  a  few  oscil- 
lations of  the  churn  to  mix  thoroughly,  the  churn  was  stopped 
and  one  pound  and  one  ounce  was  removed  for  laboratory  sam- 
ple, making  the  net  weight  of  the  cream  churned,  738-^g-  pounds. 

The  churning  required  56  minutes  and  the  butter  came  in  fine 
granular  condition.  A  small,  weighed  quantity  of  water  was 
used  to  rinse  down  the  sides  and  cover  of  the  churn  towards  the 
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end  of  the  churning  and  this  of  course  went  in  with  the  butter- 
milk. After  the  buttermilk  was  drained  off,  weighed  and  sam- 
pled, the  butter  in  the  churn  was  washed  with  a  weighed  quan- 
tity of  water.  This  was  then  drawn  off  and  in  the  following 
tabular  statement  is  called  "  first  washings."  A  smaller  weighed 
quantity  of  water  was  next  poured  in  to  float  the  butter  so  that 
it  could  be  conveniently  removed  from  the  churn.  After  the  but- 
ter had  all  been  taken  out,  this  water  was  run  off,  weighed  and 
sampled  and  is  called  for  convenience  the  "  second  washings." 
On  the  weights  of  the  butter  and  other  milk  products  and  their 
analyses  the  following  calculations  are  based.  The  analyses  are 
first  given  and  next  the  calculations  made  from  them. 

Analyses  of  the  Cooley  Cream  and  By-products. 

Cooley  First  Second 

Cream.t  Buttermilk.  Washings.  Washings. 

Mineral  matter, .77  1.14  .15  .68 

Curd,* 3.00  3.25  .50  .25 

Sugar,  by  difference, 4.07  5.23  .61  .25 

Fat,    16.28  .16  .08  .04 

"Water, 75.88  90.22  98.66  98.78 


100.00  100.00  100.00  100.00 

*  Throughout  this  paper  "  curd"  denotes  all  the  nitrogenous  matter  of  the  milk 
products,  and  its  per  cent,  is  the  product  of  the  per  cent,  of  nitrogen  multiplied 
by  6.25.  * 

■f-  The  mixture  of  730£  pounds  of  cream  and  8-f  pounds  of  water. 
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In  this  case  1.37  pounds  or  1.14  per  cent,  of  the  total  butter-fat 
was  lost  in  the  buttermilk  and  washings ;  otherwise  expressed, 
for  every  1 00  pounds  of  finished  butter  made,  one  pound  and  two 
and  one-quarter  ounces  of  butter  were  lost  in  the  buttermilk  and 
washings.*  This  is  a  very  much  larger  percentage  of  loss  than 
was  found  in  any  of  our  subsequent  experiments.  There  is  little 
doubt  that  it  is  due  to  the  fact  that  a  portion  of  the  cream  had 
been  frozen.  From  such  cream  good  churning  results  are  not  to 
be  expected.  The  results  are  introduced  here,  because  they  are 
instructive  in  showing  what  heavy  losses  may  arise  from  this 
cause.  At  this  point  the  Station  representative  was  obliged  to 
leave  the  work  on  account  of  serious  illness. 

On  the  2d  of  May  the  observations  were  taken  up  again.  The 
plan  followed  was  the  same  as  before  except  that  the  cream  was 
weighed  but  once  and  at  the  time  when  it  was  received  from  the 
cream  gatherer.  Samples  of  the  cream,  butter,  and  other  pro- 
ducts were  sent  to  the  Station,  preserved  when  necessary  by  cor- 
rosive sublimate  or  potassium  bichromate,  and  were  analyzed  in 
duplicate  by  gravimetric  methods. 

Co ole y  Cream. 

There  was  received  at  the  Creamery  at  9.10  a.  m.,  411^  pounds 
of  Cooley  cream,  having  a  temperature  of  48  degrees.  At 
11  a.  m.  the  temperature  was  raised  to  70°.  From  time  to  time 
the  degree  of  acidity  of  the  cream  was  determined  and  is  ex- 
pressed in  the  following  table  in  per  cent,  of  lactic  acid: 


Time. 

Temperature  of  Milk. 

Per  cent, 
of  Lactic  Acid. 

y  2d,     9.10  a.m. 

48°  F. 

.25 

11.00     "' 

ii 

._ 

12.00     " 

72°  P. 

"            2.00  P.  M. 

70i°  F. 

.31 

"           3.00     " 

70°  F. 

.35 

4.00     " 

69c  F. 

.37 

"           5.00     " 

" 

.38 

y  3d,     5.30  a.m. 

64°  F. 

.71 

The  cream  was  cooled  to  62°  F.,  and  churned  in  the  Davis 
Swing  Churn  May  3d,  at  9.50  A.  m.  The  time  occupied  in 
churning  was  55  minutes.  The  details  of  the  test  are  here  pre- 
sented in  tabular  form. 

*  Reckoning  that  the  finished  butter  contains  82  per  cent,  of  butter  fat. 
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Analyses  of  the  Cooley  Cream,  Butter  and  By-Products. 

Cooley            Butter-  First              Second 

Cream.               milk.  Washings.       Washings.            Butter. 

Mineral  matter .57                .60  .14                .17               3.07 

Curd __ 2.78               2.69  .66                 .16               1.03 

Sugar,  by  difference  .       3.98              3.79  1.02                .27              

Eat 16.08                 .08  .02                 .Of)             82.80 

"Water 76.59             92.84  98.16             99.40             13.10 

100.00            100.00  100.00           100.00            100.00 
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It  appears  from  this  balance  sheet  that  in  the  26  weighings 
involved  in  the  experiment  there  is  an  apparent  error  of  18.06 
pounds,  or  1.7  per  cent,  of  the  whole  weight. 

There  is  an  apparent  loss  of  water  and  salt  amounting  to  19.14 
pounds  which  is  due  to  unavoidable  mechanical  loss  in  handling 
these  large  quantities  of  water  and  washings,  and  to  losses  on  the 
butter  worker  which  on  account  of  its  construction,  it  was  impos- 
sible to  avoid.  The  quantity  of  sugar  in  the  products  from  the 
churning  is  practically  the  same  as  the  quantity  found  in  the 
cream.  There  appears  a  small  excess  of  both  butter-fat  and  of 
curd  in  the  products  of  the  churning,  amounting  in  the  former  to 
about  three  ounces  and  in  the  latter  to  12  ounces.  This  discrep- 
ancy is  chiefly  due  to  imperfect  sampling  of  the  butter.  It  is 
extremely  difficult  to  draw  a  sample  of  butter  which  shall  accu- 
rately represent  the  lot  from  which  it  is  drawn.  The  water  in 
the  butter  is  not  evenly  diffused  through  it  but  is  in  drops 
which  yield  to  the  slightest  pressure  and  run  off  so  that  one  is 
likely  to  get  in  the  sample  a  less  proportion  than  the  whole  mass 
contains.  These  discrepancies,  however,  do  not  affect  the  value 
of  the  observations  for  the  present  purpose.  It  appears  that  of 
the  66.17  pounds  of  butter-fat  which  went  into  the  churn,  .33 
pounds  or  5.3  ounces  were  lost  in  buttermilk  and  washings. 
This  amounts  to  .5  per  cent,  of  the  total  fat.  Otherwise* 
expressed,  for  every  100  pounds  of  butter  made,  6.4  ounces  of 
butter-fat  or  8  ounces  of  butter  were  lost  in  the  buttermilk  and 
washings.* 

Separator    Cream. 

A  batch  of  cream  separated  by  the  DeLaval  machine,  repre  - 
senting  the  milk  from  three  patrons,  was  also  received  at  the 
creamery  on  May  2d.  Its  weight  was  284.4  pounds  and  its  tem- 
perature when  received  was  56°,  or  8°  warmer  than  the  Cooley 
cream.  It  was  also  apparent  that  it  had  not  been  properly  cared 
for  by  the  producers,  because  it  was  quite  sour  when  received  as 
the  following  table  shows.  It  was  weighed  and  brought  into  the 
ripening  vat  at  11.30  a.  m.  The  temperature  and  course  of  ripen- 
ing is  shown  in  the  table : 

*  Whenever  in  this  paper  it  has  been  desirable  to  calculate  the  butter  repre- 
sented by  small  quantities  of  butter-fat,  it  has  been  done  by  multiplying  the 
weight  of  butter-fat  by  1.22,  thus  assuming  that  average  butter  contains  82  per 
cent,  of  fat. 
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May  2d, 


May  3d, 


Time. 

Temperature. 

Per  cent, 
of  Lactic  Acid 

9.30   A.  M. 

56° 

F. 

.56 

11.30      " 

58° 

.56 

12.10  p.  m. 

58° 

.56 

2.00     " 

62° 

.56 

3.00     " 

62° 

.57 

4.00     " 

63° 

.58 

5.00     " 

63° 

.61 

5.30  A.  M. 

61° 

.70 

The  acidity  of  the  cream  when  churned  was  precisely  the  same 
as  that  of  the  Cooley  cream  already  spoken  of.  The  cream  after 
adding  water  to  thin  it,  was  churned  at  a  temperature  of  60°. 
The  churning  required  30  minutes.  The  further  conduct  of  the 
experiment  may  be  learned  from  the  following  table: 


AXALTSES    OF   THE    SEPARATOR   CREAM,    BUTTER   AND    BY-PRODUCTS. 


Cream. 

Buttermilk. 

First 
Washings. 

Second 

Washings. 

Butter. 

Mineral  matter 

.76 

.50 

.11 

.32 

4.35 

Curd . 

2.38 

2.31 

.50 

.22 

.82 

Sugar 

3.79 

3.72 

.69 

.16 



Fat 

...      26.08 

.21 

.01 

82.56 

Water 

66.99 

93.26 

98.69 

99.30 
100.00 

12.27 

100.00 

100.00 

100.00 

100.00 
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There  is  here  an  apparent  loss  of  about  6  pounds  of  water  and 
salt,  to  be  explained  as  in  the  former  case.  The  sugar  in  the 
churn  products  tallies  very  nearly  with  that  of  the  cream  which 
was  put  in.  There  is  an  apparent  gain  of  1.4  pounds  of  curd,  due 
to  imperfect  sampling  of  the  butter,  and  a  loss  of  .9  pounds  of  fat. 
The  actual  loss  of  fat  in  the  buttermilk  and  washings  amounts  to 
.52  pounds;  that  is,  of  the  74.17  pounds  of  butter-fat  which  went 
into  the  churn,  .52  pound  or  8.3  ounces  were  lost  in  buttermilk 
and  washings.  This  amounts  to  .7  per  cent,  of  the  total  butter- 
fat.  Or  expressed  otherwise,  for  every  100  pounds  of  butter 
made,  11^  ounces  of  butter  are  lost  in  buttermilk  and  washings. 


Mixed  Coolet  and  Separator  Cream. 

On  May  3d  there  was  weighed  into  the  ripening  vat  as  it  was 
received  from  the  cream  gatherer,  129.5  pounds  of  Separator 
crjeam,  and  225.9  pounds  of  Cooley  cream;  total  355.4  pounds. 
This  was  received  at  noon  and  warmed  at  once  to  70°  F.  The 
following  observations  were  made  on  the  temperature  and 
acidity. 


Time. 

Temperature. 

Per  cent, 
of  Lactic  Acid 

May  3d.   12.00  M. 

70° 

F. 

.. 

"            2.00  P.  M. 

70° 

.35 

"            3.00      " 

70° 

.40 

""           4.00      " 

70° 

.46 

May  4th,    5.30  A.  M. 

63° 

.65 

At  7.00  a.  m.,  May  4th,  this  mixed  cream  was  churned  at  a 
temperature  of  61°.  The  churning  required  one  hour  and  15 
minutes.  The  further  details  of  the  experiment  will  appear  in 
the  following  statement : 

Analyses  of  the  Mixed  Cream,  Butter  and  By-Products. 

Mixed  First  Second 

Cream.         Buttermilk.      Washings.  Washings.  Butter. 

Mineral  Matter __  .59  .54  ,            .11  .16  4.78 

Curd 2.78  2.28  .66  .09  1.07 

Sugar    4.17  3.66  .86  .45              

Fat 18.95  .11  .02  .00  83.53 

Water 73.51  93.41  98.35  99.30  10.62 

100.00  100.00  100.00  100.00  100.00 
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The  larger  deficit  of  water  in  this  observation  was  due  to  the 
accidental  loss  of  a  part  of  the  second  washings,  which,  however, 
involved  no  loss  of  fat.  An  apparent  gain  of  curd  and  loss  of 
mineral  matter  (salt),  due  to  errors  and  losses  of  experiment,  is 
noted  here  as  in  the  previous  cases.  There  is  also  a  deficiency 
of  1.15  pounds  of  butter-fat  due  to  errors  in  sampling  the  butter. 
The  analyses  of  the  buttermilk  and  washings  show  that  they  con- 
tained .42  pounds  of  butter-fat,  which  of  course  was  lost  to  the 
creamery.  This  is  .62  per  cent,  of  the  total  butter-fat.  Other- 
wise expressed,  in  making  100  pounds  of  butter,  there  has  been 
lost  10-f  ounces  of  butter. 

Omitting  the  first  test  which  was  made  with  damaged  cream 
and  was  not  carried  to  its  full  conclusion,  the  results  of  the  three 
tests  may  be  summarized  as  follows  : 

Losses  in  Buttermilk  from  Churning  Mixed  Cream  of 
Creamery  Patrons. 

For  every  ioo  pounds  of  butter  made,  there  is  lost  in  the  butter- 
milk and  washings : 

Ounces  Money 

of  butter.  equivalent.* 

Cream  raised  by  the   Cooley  system 8  16  cents. 

Cream  raised  by  the   Separator  system n    1-2         23      " 

Mixture  of  cream  raised   by  the  two  systems     10  2-5         21       " 

The.  foregoing  tests  were  made  with  large  quantities  of  cream 
ripened  and  churned  in  precisely  the  same  way  as  all  the  rest  of 
the  cream  which  is  taken  to  the  creamery  and  show  the  losses  of 
butter  in  the  buttermilk  and  washings  which  occurred  in  every 
day  practice  at  this  creamery  with  Cooley  cream.  Separator 
cream  and  mixtures  of  the  two,  at  the  time  these  experiments 
were  undertaken.  They  show  that  there  was  a  money  loss  in  the 
buttermilk  and  washings  from  Separator  cream  greater  by  seven 
cents  per  100  pounds  of  butter  made,  than  in  the  buttermilk  and 
washings  from  the  Cooley  cream.  The  losses  in  buttermilk  and 
washings  from  a  mixture  of  Separator  and  Cooley  cream  were  a 
little  less  than  in  those  from  Separator  cream  alone.  It  should 
be  remarked  that  the  Separator  cream  whenever  it  came  under 
observation  of  the  Station  chemist,  was  already  quite  sour  when 
it  reached  the  creamery,  being  considerably  warmer  than  the 
Cooley  cream.     This  ought  not  to  be  and  it  is  a  fault  not  of  the 

*  Butter  at  32  cents  per  pound. 
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system  but  oi'  the  patron,  due  to  carelessness.  There  is  no  neces- 
sity for  sour  cream  in  May.  Separator  cream  should  be  cooled 
below  50°  as  soon  as  separated  and  kept  in  a  cold,  clean  place 
till  taken  by  the  cream  gatherer.  The  place  to  ripen  cream  is 
the  creamery,  not  the  pantry  or  milk  room  of  the  patron,  and  to 
insure  the  best  quality  of  butter,  the  whole  of  the  cream  must 
come  sweet  to  the  creamery.  It  has  been  fully  demonstrated 
that  the  best  butter  cannot  be  made  from  a  mixture  of  portions 
of  cream  of  different  degrees  of  ripeness,  and  in  this  comparison 
the  Separator  cream  suffers  because  of  this  souring  previous  to  its 
coming  to  the  creamery. 

The  above  tests  are  made  with  cream  from  different  herds. 
The  Cooley  cream  came  from  a  considerable  number  of  herds 
and  was  mixed  by  the  cream  gatherer.  The  Separator  cream 
came  from  three  or  four  other  herds.  It  is  quite  possible  that  the 
one  lot  of  cream,  represented  on  the  whole,  cows  better  kept  and 
better  fed,  and  cream  better  protected  from  contamination  before 
being  turned  into  the  creamery,  than  the  other.  It  may  also  be 
claimed  that  neither  the  Separator  nor  the  Cooley  system  was  in 
in  all  cases  properly  used  by  the  patrons ;  so  that  the  results  do 
not  show  what  the  two  systems  can  do  at  their  best. 

These  considerations  made  it  desirable  to  carry  out  still 
another  trial  which  we  were  able  to  do  by  the  courtesy  of  Mr. 
Gardiner  Sumner,  of  Woodstock,  who  placed  the  milk  of  his 
herd  at  our  disposal  for  the  week  beginning  November  6th. 

This  herd  consists  of  five  grade  Guernseys,  three  thorough- 
bred and  five  grade  Jerseys,  and  one  grade  Short-horn. 

Their  feed  was  two  quarts  of  bran,  one  of  corn-meal  and  one  of 
gluten  feed  per  day  and  head,  with  hay  in  the  morning  and  a 
feed  of  pumpkins  at  night.  The  herd  was  turned  to  pasture  dur- 
ing the  day. 

The  milking  was  begun  punctually  at  six  o'clock  morning  and 
evening.  The  milk  was  always  brought  to  the  milk-room  as  soon 
as  two  pails  were  filled,  was  strained  at  once  into  Cooley  cans 
which  were  then  promptly  submerged  in  water  of  from  40°  to 
44°  F.,  containing  ice  to  keep  the  temperature  down. 

The  milk  stood  ten  hours  during  the  day  and  eleven  hours  dur- 
ing the  night,  before  skimming. 

The  DeLaval  Separator  was  furnished  for  these  tests  by  the 
DeLaval  Separator  Co.,  of  New  York,  and  it  was  operated  by 
their  agent,  Mr.  F.  J.  Parker. 
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The  cream  was  weighed  always  by  the  Station  representative 
on  scales  sensitive  to  one- quarter  of  an  ounce,  and  when  poured 
from  one  vessel  to  another  the  emptied  vessel  was  carefully 
rinsed  with  a  very  little  water  which  was  added  to  the  cream. 

The  general  plan  followed  was  to  set  by  the  Cooley  system, 
the  milk  of  one  night  and  of  the  following  morning.  The  night's 
milk  was  skimmed  at  5  a.  m.,  the  morning's  milk  at  4.00  to 
4.30  p.  m. 

The  cream  from  these  two  settings  was  immediately  mixed 
and  taken  to  the  creamery. 

From  the  milk  of  the  following  night  and  morning  the  cream 
was  taken  by  the  DeLaval  Separator,  mixed  and  immediately 
carried  to  the  creamery. 

Each  lot  of  cream,  as  soon  as  it  was  received  there,  was  put 
into  deep  cans,  standing  in  a  tank  of  water,  and  kept  as  nearly  as 
possible  at  70°  F.  till  it  was  ripe  and  ready  for  churning. 

The  churning  was  done  by  hand  in  a  barrel  churn  of  the  so- 
called  "  Surprise  "  pattern. 

All  weights  were  made  by  the  Station  representative.  The 
care  of  the  cream  and  the  churning,  however,  was  entirely  under 
the  management  of  the  butter  maker,  Mr.  Hopkins.  The  butter- 
milk was  carefully  weighed  and  analyzed  to  ascertain  directly 
the  loss  of  fat  in  it. 

The  weather  during  the  whole  experiment  was  quite  alike 
from  day  to  day,  being  uniformly  fair  with  sharp  frost  at  night. 
The  details  of  the  experiment  follow.  The  general  result  is  given 
on  pages  162  and  163. 

Cooley  Cream. 

The  Cooley  cream  from  night's  milk  of  November  8th,  and 
morning's  milk  of  November  9th  weighed  58.75  pounds,  and  its 
temperature  was  53°  F.  when  taken  to  the  creamery.  It  con- 
tained 10.08  pounds  of  butter-fat.  It  was  brought  to  70°  imme- 
diately and  kept  there  till  into  the  evening.  During  the  night  it 
cooled  to  64°  but  at  6  a,  m.  on  the  10th  it  was  brought  to  70° 
and  kept  there  through  the  day,  with  occasional  stirring.  At 
night  it  fell  again  to  60°  and  was  again  brought  on  the  morning 
of  the  11th  to  70°  and  held  there  till  4.30  p.  m.,  when  it  was  ripe 
enough  to  churn. 

It  required  nearly  forty-six  hours  to  ripen  this  lot. 
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It  was  cooled  to  56°  and  churned  at  that  temperature.  The 
churning  took  27  minutes  and  the  butter  came  in  fine-granular 
condition. 

The  buttermilk  weighed  61.37  pounds  and  contained  .035  per 
cent,  or  t^l  ounces  of  butter-fat. 

From  the  churning  there  was  made  12  pounds  of  butter. 
Hence  for  every  100  pounds  of  butter  made  there  was  lost  in  the 
buttermilk  3.5  ounces,  the  equivalent  of  7.0  cents. 

Separator   Cream. 

The  Separator  cream  from  the  night's  milk  of  November  9th 
and  morning's  milk  of  November  10th  weighed  34.23  pounds, 
contained  10.23  pounds  of  butter-fat  and  had  a  temperature  of 
63°  when  received  at  the  creamery.  It  was  kept  at  70°  from 
9.30  a.  m.  of  the  10th  till  2.30  of  the  11th,  29  hours  in  all,  except 
that  during  the  night  the  temperature  sank  to  60°.  It  was 
churned  at  a  temperature  of  50°  F.  in  the  barrel  churn.  Twenty- 
two  minutes  were  required  for  the  churning  and  the  butter  came 
in  excellent  condition,  fine-granular  and  firm. 

The  buttermilk  weighed  37  pounds  and  contained  .085  per 
cent,  or  -^-fo  ounce  of  butter-fat. 

From  the  churning  was  made  12.56  pounds  of  butter. 

Hence  for  every  100  pounds  of  butter  made  there  was  lost  in 
the  buttermilk  4.9  ounces  of  butter;  the  equivalent  of  9.8  cents. 

Mixed  Coolet  and  Separator  Cream. 

The  Cooley  cream  from  the  night's  milk  of  November  10th 
and  the  morning  of  November  11th  was  mixed  with  the  Sepa- 
rator cream  from  the  night's  milk  of  November  11th  and  the 
morning's  milk  of  November  12th  and  the  mixture  was  brought 
to  the  creamery. 

The  total  weight  of  cream  was  101.65  pounds  and  contained 
21.02  pounds  of  butter-fat. 

It  was  received  at  the  creamery  at  10  a.  m.  of  the  12th  and 
was  brought  at  once  to  70°  and  held  at  that  temperature,  except 
as  it  fell  during  the  night  time,  till  7.30  a.  m.  on  the  14th  when 
the  cream  was  ripe  for  churning.  Time  of  ripening,  45 J  hours. 
•  The  cream  was  cooled  to  53°-54°  F.  and  churned  in  the  barrel 
churn.  The  quantity  of  cream,  double  that  used  in  the  other  two 
11 
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tests,  was  a  little  more  than  could  be  conveniently  handled  in 
this  churn.  It  would  have  been  better  to  make  two  churnings  of 
it.  The  butter  came  in  16-|  minutes,  bat  did  not  seem  as  fine  as 
the  previous  lots  nor  was  it  as  distinctly  granular. 

The  buttermilk  weighed  87.19  pounds  and  contained  .095  per 
cent,  or  l^3^"  ounces  of  butter-fat. 

From  the  churning  were  made  25^  pounds  of  butter. 

Hence  for  every  100  pounds  of  butter  made  there  was  lost  in 
the  buttermilk  6.3  ounces  of  butter,  the  equivalent  of  12.6  cents. 

The  two  sets  of  observations  may  now  be  summarized.  The 
first  set  shows  what  losses  of  butter-fat  in  the  buttermilk  and 
washings  are  to  be  expected  in  general  creamery  practice  when 
Cooley  cream  and  Separator  cream  are  ripened  and  churned,  each 
by  itself,  and  when  the  two  kinds  of  cream  are  mixed  before 
ripening  and  are  churned  together.  The  Sepai-ator  cream  in 
these  experiments  was  quite  sour  when  it  reached  the  creamery, 
showing  that  it  had  not  been  properly  cared  for  by  the  patrons. 

The  second  set  of  observations  shows  the  losses  of  butter-fat  in 
buttermilk  and  washings  when  cream  properly  raised  and  han- 
dled from  one  and  the  same  herd,  is  used  for  the  compaiison  of 
the  Cooley  and  Separator  systems  and  for  the  churning  of  a  mix- 
ture of  the  two. 

Losses  of  Fat  in  Buttermilk. 

For  every  ioo  pounds  of  butter  made  there  is  lost  in  the  butter- 
milk and  washings : 

Ounces  Money 

of  butter.  equivalent. 

Cooley  system,  mixed  cream  of  different  herds      8  16  cents. 

Cooley  system,  cream  of  single  herd  properly 
handled 31-2  7.0 

Separator  system,  mixed  cream  of  different 
herds 11  1-2  23 

Separator  system,  cream  of  single  herd  prop- 
erly handled-.. ..- 49-10  9.8 

Mixed   Cooley  and   Separator  system,  cream 

of  different   herds 10.4  21 

Mixed  Cooley  and  Separator  system,  cream 
of  one  herd 63-10  12.6 

The  general  results  are  as  follows : 

First :  There  was  in  every  case,  a  larger  loss  of  butter  in  the 
buttermilk  from  Separator  cream  than  from  Cooley  cream. 
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Second  :  In  one  case  this  increased  loss  by  the  Separator  system 
amounted  to  7  cents  for  every  100  pounds  of  butter  made;  in  the 
other  case  to  3  cents,  less  than  half  as  much. 

Third :  It  is  fair  to  suppose  that  the  losses  in  buttermilk  could 
be  reduced  one-half,  at  least,  if  the  milk  and  cream  were  properly 
handled  by  the  patrons. 

Fourth  :  The  loss  of  butter  in  the  buttermilk,  from  a  churning  of 
mixed  Cooley  and  Separator  cream,  is  not  very  different  from  the 
loss  in  a  churning  of  Separator  cream  by  itself. 

The  quality  of  the  butter  made  by  the  two  systems  will  be 
spoken  of  further  on. 

The  losses  of  fat  in  the  buttermilk  are  not  by  any  means  the 
only  ones  in  the  creamery,  nor  are  they  always  the  largest  losses. 
Experiment  has  shown  that  there  is  often  a  considerable  mechan- 
ical loss  due  partly  to  carelessness  in  draining  the  cream-carriers 
as  well  as  to  the  sticking  of  cream  and  butter  to  the  utensils  dur- 
ing ripening,  churning  and  butter-working. 

To  reduce  the  mechanical  loss  of  cream  as  much  as  possible, 
the  Separator  should  be  set  to  deliver  the  cream  as  thin  as  the 
cream  from  deep-setting  systems. 


2.     COMPARISON    OF   THE   RELATIVE   EFFICIENCY    OF  THE 

DeLAVAL  SEPARATOR  AND  THE  COOLEY  SYSTEM 

FOR    SEPARATING    CREAM. 

In  connection  with  the  work  above  described,  the  opportunity 
was  taken  to  test  the  efficiency  of  these  two  systems  side  by  side 
on  milk  of  the  same  herd  and  of  nearly  the  same  composition. 

The  details  of  the  tests  will  be  given  first  for  the  benefit  of  any 
who  wish  to  make  a  critical  examination  of  them  and  the  final 
results  will  be  concisely  stated  in  conclusion  for  the  general 
reader. 

The  first  tests  were  made  during  the  week  beginning  Monday, 
May  22,  on  the  farm  of  Mr.  Sumner,  already  referred  to.  Four- 
teen of  the  cows  were  the  same  described  on  page  159.  They 
were  all  old  in  milk,  most  of  them  having  calved  in  Septem- 
ber and  October,  1892.  Eighteen  cows  were  being  milked. 
They  were  at  pasture  but  were  fed  corn  meal  and  shorts.  The  cows 
are  kept  with  very  exceptional  neatness.  The  stables  are  very 
clean  and  the  cows,  bags  and  teats  are  washed  off  every  morning 


164      CONNECTICUT   EXPERIMENT   STATION,    REPOET    1893. 

before  milking.  The  same  neatness  and  care  characterize  the  hand- 
ling of  the  milk  and  cream.  The  milk  in  all  the  following  experi- 
ments and  in  accordance  with  Mr.  Sumner's  usual  practice  is 
brought  as  soon  as  two  pails  are  ready  from  the  stable  to  the 
milk  room  which  is  near  by,  strained  into  Cooley  cans  which  are 
immediately  submerged  in  the  tank,  in  water  having  a  temperature 
of  from  40°  to  44°.  The  times  of  milking  and  of  skimming  given 
in  the  last  experiments  were  here  observed,  and  the  cream  was 
cared  for  in  the  same  way. 

Experiments  of  May  22d  to  Mat  26th. 

May  22d,  evening.  Cooley  system.  Temperature  of  water  in 
which  the  milk  was  submerged,  42°  ;  temperature  at  skimming 
time,  48°. 

May  23d,  morning.  Cooley  system.  Temperature  of  water, 
45°.  Ice  was  immediately  added  to  reduce  temperature  to  42°. 
Temperature  at  skimming  time,  47°. 

May  23d,  evening.  DeLaval  separator  (Baby,  No.  2),  opera- 
ted by  Mr.  Lindermann.  It  was  run  with  about  48  revolutions 
of  the  crank  per  minute.  After  the  milk  was  run  through,  a 
quart  or  two  of  skim  milk  was  used  to  free  the  bowl  of  the  Sep- 
arator from  cream. 

May  24tb,  morning.     DeLaval  separator. 

May  24th,  evening.  Cooley  system.  Temperature  of  water, 
43°.     Temperature  at  skimming  time,  45°. 

May  25th,  morning.  Cooley  system.  Temperature  of  water, 
45°. 

May  25th,  evening,  and  May  26th,  morning.  DeLaval  sepa- 
rator. 

The  weighings  and  analytical  results  for  economy  of  space  are 
all  given  together  in  the  following  table : 


COMPARISON"   OF   COOLEY   AND    SEPARATOR   SYSTEMS.       165 


•lB£-.ia:ntia  -3 
jo  jsoj  si  aaaiu  }bj  jo  b 
nnao  jad  6?  JrJntABij  g 
JUiai  jo  -sqi  0001  uj_  ^ 


+  °il  p    O    ^         t«        W     ■»*         G5        CO     O         CO        cm    © 

-.lajing  JO  msiaAi  a  co   cm       m      n   n    Ni      cm    cm       -^      <Mi— 


JBJ  JO  '11190  J3J 


©   >-; 

CM      C5 


■J8«na  jo  mSpAi.  g 


■JVj  JO  -}U30  .13,1 


"5        CD    tD 


co   in* 


in 

5  m   a 


lO     m 

oo    ro 


in    m 

co    oo 


ri 

Ss 

"8" 

% 

•saOBiJs 


-i9Wna  jo  wSiajji  p     ■      ■ 


•JB j;  JO  -JliaO  .I3J        *-.    ^ 

-*     its 


C5 

00 

o 
so 

OS 
OS 

— i  0 
CO  CS 

*tf 

co 

co 

co 

CO  c 

CO 

05 
CM 

oo  ci 

•^  Cl 

lO  in 

© 

in  o 

m 

m  o 

w   iO  © 

in 

r—  t- 

m 

r-  o 

r— 

r-  o 

•a  *-  in 

cr<i 

oo  co 

CM 

oo  in 

co 

CO  © 

UlStaji  g  aj  „• 

id 

in  — 

E- 

O  Tf" 

in 

Ci  £— 

O  »  N 

03 

tji  co 

£- 

-#  CM 

CO 

■^  — 

►*■»  & 

5   <■-> 

a" 


tS   H 


B    <! 
.    >> 

t>>     CO 

CS      CD 

co    ^3 

Cl)         Q 


&    B 


H   fr 


166      CONNECTICUT   EXPEETMENT   STATION,    EEPOET   1893. 

The  table  shows  that  something  over  500  pounds  of  milk  was 
creamed  in  four  different  lots,  by  each  method. 

The  milk  was  from  the  same  herd  and  contained,  practically, 
the  same  per  cent,  of  fat ;  the  milk  creamed  by  the  Cooley  sys- 
tem containing  4i)4  per  cent,  of  fat,  that  by  the  DeLaval,  4.87. 

The  average  per  cent,  of  fat  in  the  Cooley  skim  milk  was  .25  ; 
in  Separator  skim  milk,  .17  per  cent. 

In  1000  pounds  of  milk  creamed  .37  of  a  pound  of  butter-fat 
was  lost  in  the  Cooley  skim  milk,  which  was  saved  by  the 
Del^aval  separator. 

The  losses  of  butter-fat  in  handling  and  churning  the  Separator 
cream,  were,  however,  larger  than  in  handling  Cooley  cream,  so 
that  in  this  test  notwithstanding  the  somewhat  closer  skimming 
by  the  Separator  system,  it  required  to  make  one  pound  of  but- 
ter, 16.4  pounds  of  milk  creamed  by  the  Separator  and  15.9 
pounds  of  milk  creamed  by  the  Cooley  system. 

Sample  prints  of  the  butter  from  Cooley  eream,  marked  B,  and 
of  the  butter  from  Separator  cream  marked  A  were  immediately 
submitted  to  Mr.  O.  Douglass,  of  Boston,  to  be  scored,  no  infor- 
mation being  given  him  regarding  the  origin  of  the  samples. 
Following  is  his  report  : 


Perfect. 

Sample  A, 
Separator  Butter. 

Sample  B, 
Cooley  Butter. 

Mavor 

50 

50 

50 

Texture  and  grain 

30 

28 

30 

Color 

10 

10 

10 

Salt 

10 

10 

10 

100 

98 

100 

The  quantity  of  fat  left  in  the  skim  milk  by  the  Separator  was 
so  much  more  than  has  been  found  in  other  observations  as  to 
create  the  suspicion  that  either  the  Separator  itself  was  not  in 
order  or  that  it  was  not  run  at  the  proper  speed. 

It  was  accordingly  thought  best  to  make  still  another  compar- 
ison, which  was  done  early  in  November. 

Experiments  of  November  6th  to  November  12th. 

The  weather  during  this  test  was  fair,  no  rain  or  snow  falling 
for  the  week.  The  days  were  warm,  "Indian  Summer,"  the 
nights  frosty,  making  a  thin  sheet  of  ice  on  shallow  pools. 
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The  cows  were  fed  a  mixture  of  two  quarts  of  bran,  one  quart 
corn  meal  and  one  quart  gluten  feed  per  day  and  head  with  a 
ration  of  hay  in  the  morning  and  pumpkins  at  night.  They  pas- 
tured during  the  day.  The  milk  and  cream  were  handled  as  in 
the  experiments  on  Mr.  Sumner's  farm,  already  described.  The 
DeLaval  Separator  was  furnished  by  the  DeLaval  Separator  Co., 
and  was  operated  by  their  agent,  Mr.  F.  J.  Parker.  After  the 
whole  of  the  milking  was  run  through  the  Separator  a  weighed 
quantity  of  warm  water  was  run  through  the  machine  to  clear 
out  all  cream  from  the  bowl.  This  water  went  into  the  skim 
milk. 

November  8th,  evening.  Cooley  system.  Temperature  of 
water,  43°. 

November  7th,  morning.  Cooley  system.  Temperature  of 
water,  40°. 

November  7th,  evening  and  November  8th,  morning.  DeLaval 
Separator. 

November  8th,  evening.  Cooley  system.  Temperature  of 
water,  43°. 

November  9th,  morning.  Cooley  system.  Temperature  of 
water,  44°. 

November  9th,  evening  and  November  10th,  morning.  DeLaval 
Separator. 

November  10th,  evening.  Cooley  system.  Temperature  of 
water,  42°. 

November  11th,  morning.  Cooley  system.  Temperature  of 
water  not  recorded. 

November  11th,  evening  and  November  12th,  morning.  De- 
Laval  Separator. 

It  appears  that  in  this  test,  for  every  1000  pounds  of  milk 
creamed,  2.06  pounds  of  butter-fat  were  lost  by  the  Cooley  sys- 
tem which  were  saved  by  the  Separator. 

The  results  of  churning  tests  show  that  to  make  one  pound  of 
butter  there  were  required  on  the  average,  17  pounds  of  milk 
creamed  by  the  Separator  system  and  17.9  pounds  of  the  same 
milk  creamed  by  the  Cooley  system. 

From  the  butter  made  from  the  Cooley  cream  of  November 
€th,  evening,  and  November  7th,  morning,  a  sample  pound  pack- 
age was  made,  marked  G. 

A  sample  from  the  butter  made  from  Separator  cream  of 
November  7th,  evening,  and  November  8th,  morning,  was 
mai'ked  B. 


168      CONNECTICUT   EXPERIMENT   STATION,    REPORT    1893. 


-ma  jo  %%o\  st  'in}  jo  g 

■jugo  J8d  %-f  Sujabu  5 
JIIIOT  jo    -sqi  000X  ni  Ph 

TJ      t»     0^ 

f  IB j  o  torn 

-jailng  jo  mSi8.Ai  shm 


CO    -<H(  M     1-C1)  .-I      CO    CD      1     -*     £-  £- 

1—  Tf       co    cm  us       000c.    I—    co 


-   s 


2< 


-3 

OS 

^ 

CO 

us 

IO 

* 

-*— 

•jq§[3M. 

0 

CM 

05 

<N 

CO 

00 

r— 

0 

O 

CO 

cc 

cm 

US 

5 
0 

Oh 

r- 

us" 

cm 

t- 

00 

us 

10 

10 

O 

CO 

us 

CO 

US 

e-i 

00 

CM 

00 

-t- 

CD 

00 

CO 

cm 

-r 

co' 

CO 

00 

ni 

0 

Tj! 

co" 

CO 

1- 

00 

CO 

OS 

00 

00 

co 

00 

00 

0 

C5 

C5 

0 

1—1 

1—1 

1-1 

1—1 

1-1 

r- 

a 

cm 

C-l 

-C 

-* 

IN 

co 

co 

CO 

C5 

CO 

i— 

US 

_, 

-# 

US 

^ 

US 

'1«5 

0 

05 

CO 

CN 

CO 

0 

CO 

-H 

us 

CO 

CM 

OS 

OS 

00 

CO 

O 

J3}?Tia    JO 

UlSpAi. 

3 
O 

- 

00 

C; 

0 

05 

us 

-fH 

IQ 

0 

0 

0 

0 

O 

"* 

— 

cc 

** 

O 

<* 

•*" 

05 

-* 

US 

0 

id 

0 

id 

-* 

O 

id 

US 

© 

"# 

CO 

rH 

1—1 

1— 1 

CD 

^H 

CO 

us 

jt- 

CO 

CO 

CM 

35 

00 

-# 

OI 

1Q 

"^1 

"*. 

00 

-q< 

00 

05 

CM 

CM 

•JMJO 

}1I80  .I3<J 

id 

t~ 

to 

.£- 

co"  £- 

id 

** 

35 

oi 

tJ 

co 

CO 

CM 

CM 

T] 

C-l 

US 

10 

US 

O 

rt< 

CO 

CO 

O 

us 

00 

C5 

3 

t- 

r— 

•* 

US 

co 

CO 

•HI3I8M 

0 

n* 

i-H 

us 

0 

CO 

00 

CN 

ITS 

CO 

OJ 

Tfl 

CO 

CO 

■* 

■fc— 

CM 

0 

0 
Ph 

rH 

£- 

00 

0 

0 

= 

"* 

i-H 

US 

t* 

Tf< 

00 

CO 

Jt- 

us 

co 

CN 

CC 

CI 

us 

CO 

CO 

CD 

CO 

CO 

CO 

1-1 

'"H 

CM 

'-' 

■""' 

00 

CM 

H* 

-*» 

•saoBdg 

us 

CO 

co 

0 

CO 

10 

O 

IO 

• 

' 

<* 

co 

t- 

CO 

-T 

t- 

Tf 

-* 

00 

1 

' 

' 

I 

• 

1 

1 

' 

us 

>> 

CO 

0 

bn 

rU 

a 

cu 

- 

_: 

tH 

•a   ■-,  °° 
•W&  egg 

-asiina  jo  mSfSAi  o   Z-  a 

n :  us  m 


•JBJ1  )0  "inso  J8J 


•jqStsAi 


05     —   CM 

— •      r-l    US 

1—     •—   C5 


O   C5 

-r)5  us 


O     CO  o 
—    us'  CO 


I  - 


OS  0 
CD  O 

.-.  0 

CD 

co  0 

CD   CD 
US   CN 

00 

CM  CD 
t-  C5 
US    ^> 

US  US 

O 

US  US 

0 

Tji  CD 

t-  CM 

<T    CO 

CD    CM 

CD  1— 

co  05 
co  co 

• 

0 

US 

O 

US 

us 

US 

CO 

US 

— 

c 

— 

c 

0 

CO 

IO 

00 

CO 

US 

C5 

-^ 

CO 

us 

Tf 

1 — 

CO 

US 

Jt- 

CO 

•* 

00 

O 

05 

us 

05 

us 

CO 

t^ 

0 
Ph 

05 

CM 

,_, 

00 

TTl 

CO 

00 

00 

CO 

0 

CO 

•+ 

0 

01 

0 

CM 

0 

CM 

CN 

-t 

05 

CO 

0 

"— ' 

■"^ 

Ol 

l-H 

>— ' 

CI 

1— ' 

*— 1 

c-i 

— 

Tl 

— 

t— 1 

O  i()0 

—  00    CD 

'-,.  co  00 

CM  oj'  00 

cm  r:  co 


> 

0 

n 

Tfl 

— 

—1 

« 

:^P 

□ 

—, 

P 

0 

0 

CJ 

q 

<M  OD      "5 


a  3 


CK    <J 


a  a 


a  a 

Ph"    "< 


o  - 

125 


O  ^ 

SB 


o  .b 


cH      o 


COMPARISON    OF    COOLEY   AND   SEPARATOR   SYSTEMS.      169 

The  sample  f rom  Cooley  cream  of  November  8th,  evening,  and 
November  9th,  morning,  was  marked  A. 

The  sample  from  Separator  cream  of  November  9th,  evening, 
and  November  10th,  morning,  was  marked  H. 

The  Cooley  cream  of  November  10th,  evening,  and  November 
11th,  morning,  was  mixed  with  Separator  cream  of  November 
11th,  evening,  and  November  12th,  morning,  and  the  two  lots 
were  ripened  and  churned  together. 

This  lot  was  too  large  to  be  conveniently  churned  in  the  barrel 
churn  at  one  time  and  should  have  been  churned  in  two  lots. 
The  sample  package  was  marked  F. 

These  five  samples  were  immediately  taken  to  Mr.  Fales,  of 
the  firm  of  Fales  &  Lehy,  dealers  in  butter,  cheese  and  eggs,  30 
and  32  Commercial  street,  Boston,  Mass.  Mr.  Fales  has  acted  as 
judge  of  butter  at  the  State  Dairymen's  Association  in  this  State 
and  is  considered  as  competent  a  judge  of  butter  as  can  be  found. 
After  examination,  in  which  he  pronounced  A  the  best  as  regards 
flavor,  and  F  the  poorest  in  texture,  it  was  decided  to  leave  the 
samples  in  his  care  in  cold  storage  for  a  few  days  as  the  butter 
was  then  too  fresh  to  judge  closely  of  its  texture  and  grain.  No 
information  regarding  the  origin  of  the  samples  was  given  to  Mr. 
Fales  and  no  one  excepting  the  representative  of  the  Station 
knew  the  significance  of  the  letters  by  which  the  samples  were 
marked.         The  judgment  of  Mr.  Fales  is  as  follows : 

Flavor. 

Perfect  quality  requires 50.0 

Sample  A,  Cooley 48.0 

"       G,  Cooley 42.0 

"      B,  Separator 41.0 

"       H,  Separator 46.0 

"      P,  mixed  Cooley  and  Separator  4*7.0 

Mr.  Fales  also  wrote,  "  Sample  F  would  have  been  a  fine  piece 
of  butter  if  there  had  been  any  body  to  it.  It  was  either 
worked  too  much  or  there  was  some  trouble  with  the  cream." 

The  batch  of  cream  from  which  this  lot  of  butter  was  made 
was  twice  as  large  as  any  of  the  others,  and  should  have  been 
divided  and  churned  in  two  portions.  It  is  believed  that  its  tex- 
ture suffered  because  this  was  not  done.  If  so,  its  low  score 
should  be  charged  to  errors  of  manipulation  rather  than  to  the 
character  of  the  cream. 


Texture 
and  grain. 

Color. 

Salt. 

Total. 

30 

10 

10 

100 

30 

10 

10 

98 

30 

10 

10 

92 

30 

10 

8 

95 

30 

10 

10 

96 

27 

10 

10 

94 
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One  ounce  of  salt  was  added  to  each  pound  of  butter  at  the 
first  working.  All  of  the  samples  are  graded  perfect  in  salt  ex- 
cept B,  Separator,  which  is  scored  off  two  points  but  whether  be- 
cause of  deficiency  or  excess  of  salt  is  not  known. 

Conclusions. 

The  relative  merits  of  the  two  systems  of  creaming  are  not  to 
be  established  by  any  single  experiment  or  series  of  experiments. 
The  object  of  these  tests  was  in  part  to  meet  certain  extravagant 
claims  and  charges  made  by  interested  persons  regarding  the  two 
methods. 

The  observations  show  that  in  these  tests  which  were  made  with  all 
possible  care : 

1.  There  was  no  significant  difference  in  the  quality  of  the  butter 
made  from  cream  raised  by  the  Cooley  system  and  by  the  Separator 
system. 

2.  In  each  trial  the  Separator  got  more  butter-fat  from  iooo  pounds 
of  milk  than  the  Cooley  system  of  creaming. 

The  Cooley  system  left  from  1.77  to  3.35  pounds  of  butter-fat  in 
skim  milk  from  1000  pounds  of  whole  milk  while  the  Separator  in  milk 
of  the  same  composition  left  from  .65  to  1.65  pounds. 

3.  The  losses  of  fat  in  the  buttermilk  and  butter  washings  were  in 
both  tests  larger  when  Separator  cream  was  churned  than  when 
Cooley  cream  was  churned. 

The  loss  in  Separator  cream  over  and  above  that  in  Cooley  cream 
was  equal  to  from  1  1-2  to  3  1-2  ounces  of  butter  in  every  100  pounds  of 
butter  made. 

4.  When  Cooley  cream  and  Separator  cream  were  ripened  and 
churned  together  the  loss  of  fat  in  the  butter  milk  and  washings  was 
about  the  same  as  when  Separator  cream  was  ripened  and  churned  by 
itself. 

5.  In  one  test  it  required  15.9  pounds  of  milk  creamed  by  the  Cooley 
system  to  make  a  pound  of  butter  and  16.4  pounds  of  same  milk  creamed 
by  the  Separator  to  make  a  pound  of  butter.  . 

In  the  second  test  it  required  17  pounds  of  milk  creamed  by  the  Sepa- 
rator to  make  a  pound  of  butter  and  17.9  pounds  of  the  same  milk, 
creamed  by  the  Cooley  system. 
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ON   THE   GUNNING-KJELDAHL   METHOD   AND   A 

MODIFICATION   APPLICABLE   IN    THE 

PRESENCE    OF    NITRATES.* 

By  A.  L.  Winton. 

♦ 
TJie  Gunning-Kjeldahl  Method  (in  absence  of  nitrates.) 

The  modification  of  the  Kjeldahl  method,  proposed  by  Gun- 
ning in  1889,  has  since  been  indorsed  by  a  number  of  well-known 
chemists. 

The  Gunning  method  is  very  simple,  the  only  reagents  used 
previous  to  the  distillation  with  caustic  soda  being  sulphuric 
acid  and  potassium  sulphate,  the  latter  taking  the  place  of  the 
three  reagents — mercury  (oxide  or  metallic),  potassium  perman- 
ganate and  potassium  sulphide — ordinarily  used. 

The  mixture  of  sulphuric  acid  and  potassium  sulphate  boils  at 
a  high  temperature,  and,  as  a  rule,  oxidizes  the  organic  substance 
more  rapidly  than  the  ordinary  mixture  of  sulphuric  acid  and 
oxide  of  mercury. 

The  results  obtained  by  Gunning,f  Atterberg,J  Van  Slyke§  and 
others,  including  the  writer,  on  fodders,  dairy  products,  fertil- 
izers free  from  nitrates,  and  various  organic  substances,  show 
that  this  method  is  fully  as  accurate  as  the  ordinary  Kjeldahl 
method,  and,  in  some  cases,  gives  better  results.  It  is  a  well 
known  fact  that  the  nitrogen  of  many  alkaloids,  azo-compounds 
and  various  bodies  of  the  aromatic  series  cannot  be  determined 
by  the  usual  Kjeldahl  method,  but  Gunning  and  Atterberg  have 
obtained  good  results  on  morphine,  quinine,  indigo  and  aniline 
oxalate  by  the  Gunning  modification. 

The  chief  disadvantage  of  the  method  is  the  frothing  which 
occurs  during  the  first  part  of  the  heating.  This  frothing,  how- 
ever, causes  but  little  trouble  if  a  flask  of  at  least  500  c.c. 
capacity  (which  can  afterwards  be  used  for  the  distillation),  is 
employed  and  care  be  taken  in  adjusting  the  heat. 

*  Published  as  Bulletin  No.  112,  in  June  1892,  but  by  an  oversight  not  in- 
cluded in  the  Annual  Report  for  that  year.  It  is  here  reprinted  without  essen- 
tial change  except  that  12  additional  test-analyses  are  appended  to  the  25 
originally  given  at  the  conclusion,  p.  148. 

f  Fres.  Zeit.,  28,  188. 

\  Chem.  Zeitung,  14,  509. 

§TJ.  S,  Dept.  Agr.  Div.  Chem.  Bull.,  31,  142. 
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The  Gunning  mixture  is,  at  ordinary  temperatures,  half-solid, 
and  must  be  heated  before  it  can  be  measured  for  use.  It  is 
therefore  best  to  add  18  grams  of  potassium  sulphate  and  20  c.c. 
of  sulphuric  acid,  separately  and  in  the  order  named,  to  the  flask 
containing  the  substance,  shaking  a  few  times  before  heating. 
The  coarsely  powdered  sulphate  may  be  conveniently  measured 
out  in  a  cartridge-shell  adjusted  to  hold  18  grams  and  provided 
with  a  wire  handle.  The  acid  may  be  added  from  a  graduated 
cylinder  or  a  burette  of  wide  calibre  connected  by  a  siphon  with 
the  acid  reservoir.* 

After  the  digestion  is  completed  water  should  be  added  before 
the  mixture  becomes  too  cold,  otherwise  it  is  difficult  to  obtain  a 
solution  of  the  solid  mass. 

The  writer  has  found  that  the  fertilizer-chemical  known  in  the 
trade  as  "  High  Grade  Sulphate  of  Potash,"  and  costing  but  a 
few  cents  a  pound,  answers  every  purpose,  and  is,  in  fact,  better 
than  the  white  sulphate  of  the  apothecary,  being  usually  free 
from  moisture  and  chlorides,  the  presence  of  which  tends  to  in- 
crease the  frothing. 

Following  is  a  comparison  of  results,  obtained  by  the  methods 
named,  on  those  forms  of  organic  nitrogenous  matter  which  are 
most  commonly  used  in  mixed  fertilizers,  and  on  four  commercial 
fertilizers  free  from  nitrates. 

Gunning-- Kjeldahl 
Kjeldahl  Method.  Method. 

Cotton  Seed  Meal 7.06  7.11 

"         " 7.10  7.13 

"     7.10  7.15 

"     6.95  6.97 

Castor  Pomace 5.56  5.59 

Tankage 5.03  5.07 

"    5.72  5.82 

Bone 4.03  4.02 

" 3.92  3.90 

Dry  Ground  Fish 8.69  8.77 

"     8.14  8.06 

Peruvian  Guano ...  2.88  2.95 

Mixed  Fertilizer -f 3.45  3.4.5 

"  "  \ 3.00  3.00 

§ 3.80  3.76 

1.82  1.81 

*  Report  Conn   Agr.  Expt.  Station,  1889,  192. 

f  Contains  1.89  per  cent.  Nitrogen  in  Ammonia  salts. 

\         "        1.76         "  "  "  " 

g         ii        l  77  "  "  "  " 
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The  Modified  Method*  applicable  in  the  presence  of  Nitrates. 

In  laboratories  where  fertilizer  analyses  are  being  made,  the 
adoption  of  the  Gunning  method  would  tend  to  complicate  rather 
than  to  simplify  matters  so  long  as  in  the  presence  of  nitrates 
nitrogen  is  determined  by  another  method. 

It  is  impracticable  to  add  salicylic  acid  to  Gunning's  reagent 
as  such  a  mixture  could  only  be  used  while  hot  and  it  is  impor- 
tant that  the  temperature  be  kept  as  low  as  possible  during  the 
early  stages  of  the  digestion.  It  occurred  to  the  writer,  "how- 
ever, that  Scovell's  mixture  of  sulphuric  and  salicylic  acids  might 
be  used  in  the  ordinary  way,  potassium  sulphate  being  added 
later  in  the  process  in  place  of  mercury.  After  a  number  of  un- 
successful trials — unsuccessful  because  too  much  potassium  sul- 
phate was  used  and  the  boiling  point  of  the  liquid  became  so 
high  that  oxides  of  nitrogen  were  driven  off — the  following  plan 
was  settled  upon. 

The  material,  .5  to  1.0  grain,  is  digested  with  30  c.  c.  of  Sco- 
vell's salicylic  acid  mixture  (30  c.  c.  of  sulphuric  acid  and  2  gms. 
salicylic  acid)  in  a  flask  of  600  c.  c.  capacity,  for  two  hours  with 
frequent  shaking.  Two  grams  of  zinc  dust  are  then  slowly  added, 
with  continual  shaking,  and  the  flask  heated,  at  first  gently,  until 
after  a  few  minutes  boiling,  dense  fumes  are  no  longer  given  off. 
Thus  far  the  process  is  the  same  as  in  the  Scovell-Kjeldahl 
method  (the  official  method  of  the  Association  of  Official  Agri- 
cultural Chemists)  except,  that  the  digestion  is  continued  for  two 
hours,  which,  in  some  cases,  the  writer  has  found  absolutely  nec- 
essary in  order  to  secure  complete  solution  of  the  nitrate.  Ten 
to  twelve  grams  of  potassium  sulphate  are  next  added  and  the 
boiling  continued  for  a  little  time  after  the  solution  is  colorless 
or,  if  iron  is  present,  has  a  light  straw  color  which  remains  un- 
changed. On  cooling,  as  (he  mixture  begins  to  solidify,  water  is 
added,  at  first  slowly  with  shaking,  and  the  distillation  with 
caustic  soda  is  carried  on  in  the  usual  manner. 

The  trials  thus  far  made  with  this  method  on  nitrates  and  fer- 
tilizers containing  nitrates,  have  proved  entirely  satisfactory. 

In  the  following  table  are  given  the  results  obtained  by  the 
official  method  and  the  method  here  described,  together  with  the 
percentage  of  nitrogen  in  nitrates  as  determined  by  the  Schulze- 
Tiemann  method. 

*  This  excellent  method  was  worked  out  by  Mr.  Winton  at  my  suggestion,  and 
I  take  the  liberty  of  designating  it  the  "Winton-Gunning-Kjeldahl  method. — 
S.  W.  Johnson. 
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The  average  of  the  37  determinations  by  the  Scovell-Jodlbauer 
method  is  4.65  per  cent.,  by  the  proposed  method  4.66.  The 
greatest  discrepancy  in  any  instance  is  one-tenth  per  cent.,  the 
average  discrepancy  five  one-hundredths  per  cent.  In  13  cases 
the  proposed  method  gave  the  lower  result,  in  21  cases  the 
higher  result  and  in  3  instances  both  gave  the  same  result. 


Pure  Potassium  Nitrate 

Commercial  Nitrate  of  Soda 

Tobacco  Dust 

Mixture  of  Ground  Bone,  Muriate  of  Potash  and  Ni- 
trate of  Soda 

Mixture  of  Bone,  Tankage,  Dis.  Bone  Black,  Mur. 
Potash  and  Nitrate  of  Soda 

Mixture  of  Bone,  Tankage,  Dis.  Bone  Black,  Sulph. 
and  Mur.  Potash,  Sulph.  Am.  and  Nitrate  Soda 

Mixture  of  Bone,  Tankage,  Dis.  Bone  Black,  Sulph. 
and  Mur.  Potash  and  Nitrate  of  Soda 

Mixture  of  Tankage.  Dis.  Bone  Black,  Mur.  Potash 
and  Nitrate  of  Soda   .. 

Mixture  of  Tankage,  Dis.  Bone  Black,  Wood  ashes 
and  Nitrate  of  Soda    

Mixed  Fertilizer 


2.23 


4.41 


1.63 

3.85 

.56 

3.82 

2.39 

6.89 

.69 

4.84 

1.55 

3.45 

.36 

3.05 

.86 

2.70 

1.54 

3.56 

.21 

2.84 

.83 

3.69 

.12 

2.83 

.95 

4.84 

.70 

•2.48 

.68 

2.56 

.38 

3.56 

.91 

2,54 

2.91 

5.02 

1.42 

5.97 

1.65 

4.86 

2.72 

5.43 

.28 

2.93 

1.28 

5.68 

2.19 

6.15 

.17 

3.17 

.31 

2.85 

.37 

3.77 

.24 

3.61 

.58 

3.13 

7.38 

8.44 

*  Winton-Gunning-Kjeldahl  method. — s.  w.  J. 
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PROTEIDS   OF  THE   WHEAT   KERNEL. 
By  Thomas  B.  Osborne  and  Clark  L.  Voorhees. 

In  the  Annual  Report  of  this  Station  for  1892,  pp.  143-146, 
was  printed  a  brief  statement  giving  some  results  of  our  investi. 
gation  of  the  wheat  proteids.  The  full  account  of  this  work  has 
since  been  published  in  the  American  Chemical  Journal,  Vol.  15, 
pp.  392-471. 

The  importance  of  wheat  as  a  breadstuff,  and  the  fact  that  its 
superiority  over  all  other  cereals  for  bread-making  mainly  de- 
pends on  the  properties  of  the  proteids  composing  the  gluten 
which  wheat  dough  yields  when  cautiously  washed  with  water, 
justify  giving  here  in  some  detail  an  account  of  the  present  state 
of  knowledge  regarding  the  proteids  of  wheat. 

The  wheat  used  in  our  work  was  of  two  kinds.  One  of  these, 
Scotch  Fife,  a  hard  spring  wheat,  raised  in  Minnesota,  was 
obtained  through  the  kindness  of  Dr.  D.  1ST.  Harper,  late  Chemist 
of  the  Minnesota  Experiment  Station.  It  was  carefully  selected, 
free  from  all  other  varieties,  and  was  milled  under  the  super- 
vision of  Dr.  Harper,  who  supplied  us  with  samples  of  the 
various  mill  products,  together  with  some  of  the  unground 
wheat.  Two  grades  of  flour  were  used,  namely,  "  patent  flour," 
made  from  the  finest  and  purest  middlings,  and  "  straight  flour," 
from  the  coarser  and  less  pure  middlings.  The  "  shorts,"  chiefly 
composed  of  the  outer  coating  of  the  seeds  together  with  adher- 
ing portions  of  the  endosperm,  was  also  examined.  Samples  of 
whole  wheat  flour  were  prepared  as  required  from  the  wheat  by 
grinding  small  quantities  in  the  laboratory  mill.  The  other 
wheat  used  was  a  variety  of  winter  wheat  known  as  "  Fultz." 
This  was  procured  from  Mr.  F.  S.  Piatt,  seedsman,  of  New  Haven, 
and  was  carefully  selected  and  freshly  harvested. 

When  wheat  flour  or  meal  is  made  into  a  stiff  dough  with 
water  and  then  carefully  kneaded  or  squeezed  in  a  gentle  stream 
of  water,  the  starch  which  makes  up  60-68  per  cent,  of  the  flour 
or  meal  is  gradually  washed  away  for  the  most  part,  and  there 
remains  a  tough  elastic  sticky  mass. 

The  first  published  description  of  this  body  was  made  by  Bec- 
cari  in  1745  who  gave  it  the  name  it  still  bears,  viz:    Gluten. 

In  1 805  Einhof  observed  that  hot  alcohol  extracts  from  wheat 
flour  a  substance  resembling  gluten.      In  1820  Taddei   showed 
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that  gluten  contains  two  substances,  one  soluble  the  other  insolu- 
ble in  boiling  alcohol. 

Since  1820  many  chemists  have  undertaken  to  investigate  glu- 
ten but  their  conclusions  as  regard  the  number,  properties  and 
composition  of  the  proteids  it  contains  are  extremely  discordant. 
Einhof,  Boussingault,  Bouchardat,  Denis,  Weyl  and  Bischoff  and 
Martin  have  considered  gluten  to  consist  essentially  of  a  single 
proteid.  Berzelius,  DeSaussure,  Liebig,  Dumas  &  Cahours,  and 
Yon  Bibra,  believed  it  to  contain  three,  while  Ritthausen  and 
Bechamp  regard  it  as  composed  of  four  proteids. 

We  have  separated  from  the  wheat  kernel  five  distinct  pro- 
teids, viz:  Gliadin,  Glutenin,  a  Globulin,  an  Albumin  and  a 
Proteose.  A  proteose-like  body,  apparently  distinct,  was  also 
obtained,  but  in  too  small  quantity  for  satisfactory  examination. 

The  mode  of  isolating  these  substances  in  a  state  of  compara- 
tive purity  and  establishing  their  individuality,  is  fully  stated  in 
our  paper,  to  which  reference  must  be  made  for  details. 

Of  these  proteids  only  the  first  two  properly  belong  to  gluten. 

I.  Gliadin  is  the  proteid  which  is  readily  dissolved  from  wheat 
flour  and  from  gluten  by  hot  dilute  alcohol.  It  also  exists  in  the 
rye-kernel. 

This  substance,  when  dehydrated  by  absolute  alcohol  and  thor- 
oughly dried  over  sulphuric  acid,  forms  a  snow-white,  friable 
mass  which  is  easily  reduced  to  a  powder.  If  dried  after  being 
moistened  with  dilute  alcohol  or  water  it  resembles,  in  appear- 
ance, pure  gelatin.  Dried  thus,  in  thin  sheets  it  is  perfectly  clear 
and  transparent  but  is  rather  more  brittle  than  gelatin.  When 
treated  in  the  cold  with  distilled  water  it  becomes  sticky  and 
slightly  dissolves.  If  the  water  is  warmed,  more  dissolves  and  on 
boiling  much  goes  into  solution.  Solutions  in  warm  water  on 
cooling  deposit  a  part  of  the  substance.  The  solution  in  pure 
water  is  instantly  precipitated  by  adding  a  very  minute  amount 
of  sodium  chloride. 

In  absolute  alcohol  gliadin  is  entirely  insoluble,  but  dissolves 
on  adding  water,  the  solubility  increasing  with  the  addition  of 
water  up  to  a  certain  point,  and  then  diminishing.  The  exact 
degree  of  solubility  for  various  strengths  of  alcohol  has  not  been 
determined,  but  mixtures  of  about  70  per  cent,  of  alcohol  and  30 
per  cent,  of  water  dissolve  the  proteid  in  almost  indefinite 
amount.  From  solutions  in  strong  alcohol  as  well  as  from  those 
in  very  weak  alcohol  the  proteid  is  precipitated  by  adding  a  few 


PROTEIDS   OF   THE   WHEAT   KERNEL.  177 

drops  of  solution  of  sodium  chloride,  the  completeness  of  the  pre- 
cipitation depending  on  the  strength  of  the  alcohol  and  the 
amount  of  salt  added.  The  more  the  alcohol  varies  in  strength 
from  70-80  per  cent,  the  more  completely  is  the  substance  precip- 
itated. 

In  extremely  dilute  acids  and  alkalies  this  proteid  is  readily 
soluble,  and  is  precipitated  from  such  solutions  on  neutralization 
apparently  unchanged  either  in  properties  or  composition. 

Gliadin  gives  with  Millon's  reagent,  with  nitric  acid  and  with 
the  biuret-test,  the  usual  proteid  reactions.  Dissolved  in  concen- 
trated hydrochloric  acid,  a  beautiful  violet  color  develops  slowly. 
With  warm  50-per  cent,  sulphuric  acid  a  similar  color  appears 
which  is  greatly  increased  in  intensity  on  boiling. 

On  boiling  its  aqueous  solutions,  gliadin  coagulates  and  becomes 
insoluble  both  in  alcohol  and  in  y2^  per  cent,  potash-solution,  but 
is  not  thus  converted  into  glutenin,  the  latter  being  soluble  in 
weak  alkali. 

Gliadin  was  so  called«by  Taddei  because  of  its  resemblance  to 
glue.  It  has  also  been  called  plant-gelatin  by  Liebig  and  glutin 
by  Dumas.  The  plant-casein  of  Dumas,  the  mucin  of  De  Saus- 
sure  and  Berzelius,  the  gluten-fibrin  and  wheat-mucedin  of 
Kitthausen  are  impure  gliadin. 

Gliadin  is  entirely  distinct  in  composition  from  the  alcohol-sol- 
uble proteids  of  barley,  maize  and  oats.  We  found  in  Fife 
wheat,  4.33  and  in  Fultz,  4.25  per  cent,  of  gliadin. 

Our  analyses  of  these  gluten-proteids  are  as  follows  : 

Gliadin  Gliadin  Glutenin 

of  wheat,  average  of  rye,  average  of  wheat,  average 

of  25  analyses.  of  13  analyses.  of  8  analyses. 

Carbon. 52.72  52.75  52.34 

Hydrogen 6.86  6.84  6.83 

Nitrogen . 17.66  17.72  17.49 

Sulphur 1.14  1.21  1.08 

Oxygen... 21.62  21.48  22.26 

.  100.00  100.00  100.00 

II.  Glutenin.  Characteristic  reactions  of  a  proteid  body  which 
can  be  dissolved  only  in  dilute  acids  or  alkalies  are  necessarily 
very  few  in  number.  Our  preparations  of  glutenin  after  drying 
over  sulphuric  acid,  were  found  to  yield  to  distilled  water,  espe- 
cially when  warm,  a  little  proteid  substance.  Diluted  alcohol  also 
dissolved  a  minute  amount  of  proteid  matter  in  the  cold,  and 
when  heated  to  boiling,  a  much  greater  quantity.  It  is  question- 
12 
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able  whether  the  substance  dissolved  by  water  and  by  alcohol 
was  not  a  trace  of  gliadin  which  had  failed  to  be  completely  ex- 
tracted in  the  process  of  preparing  the  glutenin.  The  fact  that 
the  solution  in  hot  alcohol  began  to  precipitate  at  once  on  cooling 
and  that  especial  cai'e  had  been  taken  in  every  case  to  remove  the 
gliadin,  makes  it  probable  that  glutenin  is  slightly  soluble  in 
water  and  in  alcohol,  especially  if  these  are  warmed. 

In  very  dilute  alkalies,  as  ^-per  cent,  potash  solution,  and  in 
very  dilute  acids,  as  -^-per  cent,  hydrochloric  acid,  glutenin,  after 
dehydration  with  absolute  alcohol  and  drying  over  sulphuric 
acid,  is  slowly  soluble,  with  the  exception  of  a  greater  or  less 
amount  of  coagulated  residue,  depending  on  the  circumstances  of 
its  preparation.  When  freshly  precipitated  and  in  the  hydrated 
condition  it  is  extremely  soluble  in  the  slightest  excess  of  caustic 
alkali,  and  in  a  somewhat  greater  but  still  very  slight  excess  of 
acid.  In  this  condition  it  is  also  soluble  in  the  slightest  excess 
of  sodium  carbonate  solution  or  ammonia.  After  drying  over 
sulphuric  acid  it  dissolves  partly  in  TVPeK  cer,t.  sodium  carbonate 
solution. 

Dissolved  in  concentrated  hydrochloric  acid  it  gives  a  solution 
slightly  yellowish  at  first,  but  becoming  a  deep  violet  color  on 
standing.  In  sulphuric  acid  diluted  with  an  equal  volume  of 
water  the  solution  is  brownish  in  color  after  boiling,  and  remains 
clear  when  diluted.  The  undiluted  solution,  on  standing,  retains 
its  brown  color. 

A  comparison  of  the  analyses  of  glutenin  with  those  of  gliadin 
shows  a  very  close  agreement  of  the  two  in  composition.  As  it 
is  well  known  that  many  proteids  readily  lose  their  solubility, 
without  change  of  composition  detectable  by  analysis,  it  might 
seem  proper  to  consider  this  body  as  an  altered  and  insoluble 
gliadin. 

There  is,  however,  no  evidence  that  gliadin  is  actually  trans- 
formed into  glutenin,  and  since  very  recent  investigation  shows 
that  rye-grain  contains  gliadin  but  probably  not  glutenin,  it 
would  appear  that  the  two  are  to  be  regarded  as  distinct. 

This  proteid,  in  an  impure  state,  has  been  termed  by  various 
investigators  zymom,  plant-fibrin,  gluten-casein  and  gluten-fibrin. 
As  all  these  names  are  associated  with  confused  and  erroneous 
notions  as  to  its  composition,  origin  and  properties,  they  are  all 
properly  discarded  in  favor  of  the  new  designation  glutenin. 

In  Fife  wheat  we  found  3.96  and  in  Fultz  3.91  per  cent,  of  glu- 
tenin.    The  other  proteids  in  the  wheat  kernel  are  : — 
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III.  JSdestin*  a  globulin  belonging  to  the  vegetable  vitellins, 
soluble  in  saline  solutions,  precipitated  therefrom  by  dilution  and 
also  by  saturation  with  magnesium  sulphate  or  ammonium  sul- 
phate, but  not  by  saturation  with  sodium  chloride.  Partly  pre- 
cipitated by  boiling,  but  not  coagulated  at  temperatures  below 
100°.  The  wheat  kernel  contains  between  0.6  and  0.7  per  cent, 
of  this  globulin.  When  dried  at  110°  its  composition  was  found 
to  be  as  below  stated. 

IV.  Leucosin,\  an  albumin,  coagulating  at  52°,  unlike  animal 
albumin  in  being  precipitated  on  saturating  its  solutions  with 
sodium  chloride  or  magnesium  sulphate.  It  is  not  precipitated  on 
completely  removing  salts  by  dialysis  in  distilled  water.  It  was 
found  to  form  between  0.3  and  0.4  per  cent,  of  the  wheat  kernel, 
and  to  have  the  following  composition  when  separated  from  solu- 
tion in  the  coagulated  form  by  heating  to  60°  C.  : 

Leucosin,  Coagulum 

Edestin.  coagulated.  from  Proteose.  " 

Carbon 51.03  53.02  51.86 

HydrogeD .'__     6.85  6.84  6.82 


Nitrogen 18.39  16.80  17.32 

Sulphur 0.69  1.28 

ren 23.04  22.06 


24.00 


100.00  100.00  100.00 

V.  A  proteose,  precipitated  (after  removing  the  globulin  by 
dialysis,  and  the  albumin  by  coagulation)  by  saturating  the  solu- 
tion with  sodium  chloride,  or  by  adding  20  per  cent,  of  sodium 
chloride  and  acidifying  with  acetic  acid.  This  body  was  not 
analyzed  in  its  unaltered  form.  On  concentrating  its  solutions 
by  boiling,  a  coagulum  was  gradually  developed  which  formed 
about  0.3  per  cent,  of  the  wheat  kernel  and  had  the  composition 
given  above. 

VI.  The  solution  filtered  from  the  substance  just  described 
(V.),  still  contained  a  proteose-like  body  which  was  not  obtain- 
able in  a  pure  state.  Its  amount  could  only  be  roughly  estimated 
by  precipitating  the  concentrated  filtrate  from  the  preceding  sub- 
stance with  alcohol,  and  multiplying  the  nitrogen  contained  in 
the  precipitate  by  6.25.  The  amount  of  this  proteose  was  from 
0.2  to  0.4  per  cent,  of  the  seed.  Both  this  proteose  and  the 
above  coagulum  are  unquestionably  derivatives  of  some  other 
proteid  in  the  seed,  presumably  the  proteose  first  mentioned. 

*  EJeorof,  edible.  f  AevKog ,  white. 
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The  Formation  of  Gluten. 

Wheat,  so  far  as  is  known,  is  the  only  plant  whose  seeds  con- 
tain proteid  matter  separable  in  a  coherent  form  from  the  other 
constituents  by  washing  with  water.  When  ground  fine  and 
mixed  with  a  suitable  quantity  of  water  it  yields  a  dough  from 
which  a  light,  porous  bread  can  be  made.  The  importance  of 
this  fact  in  bread-making  is  so  great  that  considerable  attention 
has  been  paid  to  gluten  by  the  chemists  who  have  studied  wheat 
proteids. 

The  investigations  of  Gunsberg  and  of  Martin,  as  well  as  our 
own,  disprove  the  existence  of  gluten-fibrin  and  mucedin,  which 
are  currently  stated  to  exist  in  gluten,  and  demonstrate  that,  as 
Taddei  maintained,  gluten  consists  of  two  proteids  only. 

Weyl  and  Bischoff  have  asserted*  that  the  proteid  matter  of 
the  wheat  kernel  is  chiefly  a  globulin  substance,  and  that  in  con- 
tact with  water  it  undergoes  a  change,  presumably  through  the 
influence  of  a  ferment,  by  which  gluten  is  first  produced. 

The  statements  of  these  investigators  are  not  sustained  by  any 
sufficient  evidence.  They  say  :  "  On  investigating  the  proteids 
of  wheat  meal,  one  of  us  found  principally  a  globulin  substance, 
which  he  designated,  in  consequence  of  its  similarity  to  myosin 
of  the  muscle,  vegetable  myosin.  This  vegetable  myosin  must 
be  the  mother-substance  of  the  gluten,  since  in  the  wheat  meal, 
together  with  it,  other  proteids,  if  at  all,  exist  only  in  very  small 
amount."  What  the  reasons  were  for  concluding  that  the  "myo- 
sin "  constitutes  nearly  if  not  all  the  proteid  of  the  wheat  kernel 
does  not  appear.  In  view  of  our  results  this  statement  is  cer- 
tainly erroneous.  Direct  treatment  of  the  meal  with  alcohol 
yields  extracts  containing  gliadin  in  exactly  the  same  amount  as 
obtained  from  the  gluten  made  from  an  equal  quantity  of  flour, 
and  extraction  of  either  flour  or  gluten  with  alcohol,  after  com- 
plete exhaustion  with  sodium  chloride  solution,  also  gives  the 
same  proportion  of  gliadin.  This  substance  must  therefore  exist 
in  the  seed,  having  the  same  composition  and  properties  as  in  the 
gluten,  and  as  it  forms  one  half  of  the  gluten,  it  leaves  the  other 
half  only  as  possibly  derived  from  a  globulin  body  through  the 
influence  of  a  ferment.  If  Weyl  and  Bischoff's  view  were  cor- 
rect, treatment  of  the  flour  with  10-per  cent,  salt  solution  ought 
to  alter  the  character  and  quantity  of  the  gluten  obtained,  if  not 
*  Ber.  d.  deutsch.  Chem.  Gesell.,  1880,  367. 
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altogether  to  prevent  its  formation.  This  is  not  so,  for  the  usual 
amount  of  gluten  can  readily  be  obtained  from  flour  made  into 
dough  with  10-per  cent,  sodium-chloride  solution  and  then  washed 
with  the  same  until  starch  is  removed. 

Weyl  and  Bischoff  next  state  that,  "with  the  aid  of  a  15-per 
cent,  rock-salt  solution  the  flour  was  extracted  until  no  proteid 
could  be  detected  in  the  extract;  the  residue  of  the  meal  kneaded 
with  water  then  gave  no  gluten.  If  the  globulin  substance  be 
extracted  no  formation  of  gluten  takes  place.''''  We  have  found 
that  this  is  true  if  the  flour  is  stirred  up  with  a  large  quantity  of 
salt  solution,  extracted  repeatedly  with  fresh  quantities  of  the 
same  solution  until  no  more  proteid  is  dissolved,  and  the  excess 
of  solution  removed  by  allowing  the  residue  to  drain  on  a  filter 
as  completely  as  possible.  If,  however,  wheat  flour  is  mixed  at 
first  with  just  sufficient  salt  solution  to  make  a  firm  dough,  this 
dough  may  then  be  washed  indefinitely  with  salt  solution,  and 
will  yield  gluten  as  well  and  as  much,  as  if  washed  with  water 
alone.  This  difference  is  clue  to  the  fact,  that  when  large  quanti- 
ties of  salt  solution  are  applied  at  once,  the  flour  fails  to  unite  to 
a  coherent  mass  and  cannot  afterwards  be  brought  together,  as  is 
possible  when  treated  with  smaller  quantities  of  solution. 

Weyl  and  Bischoff  compare  the  formation  of  gluten  to  that  of 
blood-fibrin  from  fibrinogen  under  the  influence  of  a  ferment. 
They  say  that  the  formation  of  gluten  is  affected  by  all  the  con- 
ditions which  interfere  with  the  activity  of  ferments  in  general. 
"Large  amounts  of  salt  hinder  the  formation  of  gluten.  Sul- 
phates of  magnesium  and  sodium  behave  like  common  salt." 
These  statements  are  explained  by  what  has  been  said  above. 

They  tried  unsuccessfully  to  obtain  the  supposed  ferment  in  the 
following  manner : 

"  We  allowed  meal  with  an  equal  weight  of  90-per  cent,  alco- 
hol to  stand  in  closed  vessels  different  lengths  of  time  (in  one 
case  four  months,  then  several  times  3  to  4  weeks,  frequently 
only  8  to  10  days).  The  vessels  were  repeatedly  shaken  and  the 
yellow-colored  alcoholic  extract  was  poured  off.  The  residue  was 
freed  from  alcohol  by  pressing  and  evaporating  at  the  ordinary 
temperature.  After  it  was  stirred  up  with  water,  little  or  no 
gluten  was  obtained.  Evidently  the  globulin  substance  had 
been  coagulated  for  the  most  part  by  the  alcohol."  It  is  clear 
that  if  the  flour  were  thus  treated,  the  greater  part  of  the  gliadin 
would  be  removed.      We  have  found  that  if  flour  be  extracted 
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with  dilute  alcohol  until  the  gliadin  is  removed,  and  the  residue 
freed  from  alcohol  by  exposure  to  the  air,  the  latter  will  then 
yield  no  gluten  when  treated  with  water. 

More  recently  Sidney  Martin  has  advanced  a  somewhat  similar 
theory  of  the  formation  of  gluten  from  the  proteids  contained  in 
the  seed.  He  states*  that  alcohol  extracts  from  gluten  but  one 
proteid  substance ;  that  this  is  soluble  in  hot  water  but  not  in 
cold,  and  he  therefore  calls  it  an  insoluble  phytalbumose. 

The  residue  of  the  gluten  not  dissolved  by  alcohol  is  uncoagu- 
lated  proteid,  if  the  alcohol  has  not  been  allowed  to  act  too  long. 
This  substance  he  names  gluten-fibrin.  Martin  further  says  that 
gluten  dissolves  almost  completely  in  TVPer  cent-  hydrochloric 
acid,  or  TVPer  cerjt.  potash  solution,  leaving  a  small  residue  of 
fat.  The  solution  gives  a  copious  precipitate  when  neutralized, 
but  the  supernatant  liquid  still  contains  a  quantity  of  proteid 
which  is  the  dissolved  insoluble  albumose.  The  whole  of  the 
gluten-fibrin  is  reprecipitated  by  neutralization,  that  is,  it  is 
wholly  converted  into  an  "  albuminate." 

Martin  then  asks  :  "Does  flour  contain  gluten-fibrin  ?  Does  it 
contain  insoluble  phytalbumose  ?"  The  first  question  he  says 
cannot  be  answered  directly.  "The  second  is  answered  by 
extracting  flour  with  76-80  per  cent,  alcohol.  This  ought  to  con- 
tain the  insoluble  albumose  if  it  were  present  as  such  in  the  flour, 
but  it  does  not  contain  it ;  it  extracts  only  fat."  This  statement 
is  contrary  to  our  experience,  for  we  have  never  failed,  in  many 
experiments,  thus  to  extract  this  substance  (gliadin)  from  the 
flour,  and  that  too  in  the  same  amount  and  of  the  same  proper- 
ties and  composition  as  from  the  gluten. 

Martin  concludes  that  insoluble  albumose  is  not  present  as  such 
in  the  flour.  He  then  says:  "Before  proceeding  to  mention  its 
precursor,  it  will  be  well  to  state  that  10-per  cent,  sodium-chlo- 
ride solution  extracts  from  flour  a  large  quantity  of  globulin  and 
of  albumose.  This  globulin  is  of  the  myosin  type,  coagulating 
between  55°  and  60°  C,  and  precipitated  by  saturation  with 
sodium  chloride  and  ammonium  sulphate.  Both  the  globulin 
and  albumose  are  present  in  a  much  smaller  quantity  in  the 
watery  extract  of  the  flour."  From  this  it  is  evident  that  Martin 
has  fallen  into  the  same  error  as  Weyl  and  Bischoff,  mistaking 
the  albumin  for  a  myosin-like  globulin,  and  being  greatly  misled 
as  to  its  amount. 

*  British  Med.  Jour.,  2,  p.  104  (1886). 
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Continuing,  Martin  says:  "The  direction  of  the  evidence  is  to 
show  that  the  insoluble  albumose  is  formed  from  the  soluble. 
Moreover,  I  think  that  the  globulin  is  transformed  into  the 
gluten-fibrin,  for  I  have  been  able  to  obtain  from  the  globulin  in 
solution  a  body  having  the  same  reactions  as  the  gluten-fibrin." 
What  this  evidence  is,  which,  by  its  direction,  shows  that  the 
insoluble  albumose  is  derived  from  the  soluble,  is  not  clear,  and 
Martin  makes  no  further  statements  on  this  point.  That  a  body 
should  be  obtained  from  the  solution  containing  the  globulin 
which  had  the  same  reactions  as  the  "gluten-fibrin"  is  not  sur- 
prising, for  the  so-called  "  albuminates  "  derived  from  nearly  all 
globulins  have  no  characteristic  reactions,  being  merely  soluble 
in  dilute  acids  and  alkalies,  and  precipitated  by  neutralization  in 
the  same  way  as  "gluten-fibrin."  Martin  then  states  his  theory 
of  the  formation  of  gluten  in  the  following  scheme: 

PI  fP    _   {  Gluten-fibrin  — precursor,  globulin. 

(  Insoluble  albumose —       "  soluble  albumose. 

This  cannot  be  a  correct  representation  of  the  formation  of 
gluten,  for  it  has  been  shown  to  be  founded  on  two  erroneous 
observations :  first,  that  alcohol  does  not  extract  proteid  matter 
from  the  flour  when  applied  directly,  and  second,  that  at  least 
one-half  the  proteid  matter  of  the  seed  is  a  myosin-like  globulin. 

The  results  obtained  by  us  and  described  at  length  in  our 
paper*  lead  to  the  conclusion  that  no  ferment-action  is  in- 
volved in  the  formation  of  gluten  ;  that  but  two  proteid  sub- 
stances are  contained  in  the  gluten,  gliadin  and  glutenin,  and 
that  these  exist  in  the  wheat  kernel  in  the  same  form  as  in  the 
gluten,  except  that  in  the  latter  they  are  combined  with  water 
in  an  amount  equal  to  about  twice  the  weight  of  the  water-free 
proteids.  The  reasons  for  this  opinion  are,  first,  that  alcohol 
extracts  the  same  gliadin  in  the  same  amount,  whether  applied 
directly  to  the  flour,  to  the  gluten,  or  to  the  flour  previously 
extracted  with  10-per  cent,  sodium-chloride  solution;  second, 
that  xo-per  cent,  potash  extracts  glutenin  of  uniform  composi- 
tion and  properties  from  flour  which  has  been  extracted  with 
alcohol  or  with  10-per  cent,  sodium-chloride  brine  and  then  with 
alcohol,  as  well  as  from  gluten  which  has  been  exhausted  with 
alcohol. 

Both  glutenin  and  gliadin  are  necessary  for  the  formation  of 
gluten,  as  shown  by  the  three  following  experiments. 

*  Am.  Chem.  Jour..  15,  392-471. 
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1.  A  portion  of  flour  was  washed  completely  free  from  gliadin 
by  means  of  alcohol  of  0.90  sp.  gr.,  next  with  stronger  alcohol, 
finally  with  absolute  alcohol,  and  air-dried.  The  residue  was 
then  rubbed  up  fine  until  all  lumps  were  removed,  and  water 
carefully  added  and  a  dough  made  of  the  mass.  A  tolerably 
coherent  dough  was  thus  obtained,  but  much  less  elastic  and 
tough  than  that  produced  from  the  untreated  flour.  This  dough 
was  then  washed  with  water  on  a  sieve,  using  every  precaution 
to  obtain  a  gluten,  but  none  was  formed. 

2.  Again,  7.5  grams  of  very  finely  ground  air-dried  gliadin 
were  mixed  intimately  with  70  grams  of  fine  corn-starch  and  dis- 
tilled water  added.  A  plastic  dough  was  thus  produced,  but  it 
had  no  toughness.  On  adding  a  little  1 0-per  cent,  sodium-chlo- 
ride solution,  the  dough  became  at  once  tough  and  elastic.  This 
was  then  washed  with  great  care  on  a  sieve  with  cold  water,  a 
little  1 0-per  cent,  salt  solution  being  added  from  time  to  time, 
but  in  spite  of  every  precaution  no  gluten  was  obtained. 

3.  The  following  experiment  shows  that  the  gliadin  used  was 
capable  of  forming  gluten  when  glutenin  was  present,  and  also 
that  salts  have  a  marked  influence  on  the  toughness  of  wheaten 
dough. 

Two  portions  of  flour,  weighing  100  grams  each,  were  taken, 
and  after  adding  5  grams  of  gliadin  to  one,  both  were  made  into 
dough  with  the  same  quantity  of  water.  The  two  doughs  pre- 
sented marked  differences ;  that  to  which  the  gliadin  had  been 
added  was  much  tougher  and  more  yellow  than  the  other.  They 
were  then  washed  with  water  as  long  as  starch  separated.  The 
gluten  was  dried  superficially  by  wiping  with  a  cloth  and 
weighed  in  the  moist  state.  That  from  100  grams  of  flour  to 
which  5  grams  of  gliadin  had  been  added  weighed  44.55  grams ; 
that  from  100  grams  of  flour  alone  weighed  27.65  grams.  The 
moist  glutens  were  dried  at  110°  to  constant  weight,  and  both 
yielded  the  same  proportion  of  dry  gluten,  viz.,  34.6  per  cent. 
The  yield  of  dry  gluten  was  accordingly,  in  the  first  case  15.41 
grams,  and  in  the  second  9.56  grams.  The  difference,  5.85  grams, 
shows  that  the  added  gliadin  was  fully  recovered  in  the  gluten. 

The  above  figures  show  that  these  proteids  combine  with 
about  twice  their  weight  of  water  in  forming  gluten.  The  fact 
that  the  added  gliadin  entered  so  readily  and  completely  into  the 
formation  of  gluten  indicates  that  it  exists  in  the  seed  as  such 
and  undergoes  no  chemical  change  during  extraction  and  drying. 
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The  properties  observed  in  testing  the  separated  gliadin  show 
how  it  acts  in  forming  gluten,  and  explain  many  of  the  points 
observed  by  others  and  attributed  to  a  ferment-action. 

When  treated  with  distilled  water  in  small  amount  the  fine 
ground  air-dry  gliadin  at  once  forms  a  sticky  mass  which,  on 
adding  more  distilled  water,  dissolves  to  a  turbid  solution.  If, 
however,  a  very  little  sodium  chloride  is  added  to  distilled  water 
and  this  applied  to  gliadin  that  has  been  first  moistened  with 
pure  water,  a  very  coherent,  viscid  mass  results  which  adheres  to 
everything  it  touches  and  can  be  drawn  out  into  long  threads. 
If  the  gliadin  is  moistened  with  10-per  cent,  sodium-chloride  so- 
lution and  then  treated  with  a  larger  quantity  of  this  solution, 
the  substance  unites  to  a  plastic  mass  which  can  be  drawn  out 
into  sheets  and  strings,  but  is  not  adhesive.  From  this  it  is  evi- 
dent why  Ritthausen,  in  washing  flours  which  gave  a  fluid  gluten 
obtainable  only  in  small  quantity  and  with  great  difficulty,  found 
that  the  addition  of  calcium  sulphate  to  the  wash-water  rendered 
the  gluten  much  more  coherent  and  easily  obtainable.  The  glia- 
din is  thus  proved  to  be  the  binding  material  which  causes  the 
particles  of  flour  to  adhere  to  one  another,  in  forming  a  dough. 

But  the  gliadin  alone  is  not  sufficient  to  form  gluten,  for  it 
yields  a  soft  and  fluid  mass  which  breaks  up  entirely  on  washing 
with  water.  The  insoluble  glutenin  is  probably  essential  by 
affording  a  nucleus  to  which  the  gliadin  adheres  and  from  which 
it  is  not  mechanically  carried  away  by  the  wash-water. 

It  might  be  supposed  that  this  insoluble  glutenin  which  so 
nearly  resembles  gliadin  in  composition  results  from  an  alteration 
of  the  latter  brought  about  by  the  action  of  the  mineral  or  other 
constituents  of  the  seed  or  of  the  water.  This  is  not  probable, 
for  the  same  amount  of  gliadin  is  extracted  from  flour  directly 
by  treating  it  with  alcohol  of  0.90  sp.  gr.  as  is  obtained  from  the 
gluten  itself,  and  also  the  same  amount  is  obtained  after  extract- 
ing the  flour  completely  with  10-per  cent,  sodium-chloride  solu-* 
tion  and  then  with  alcohol. 

The  behavior  of  the  gliadin  towards  10-per  cent,  sodium-chlo- 
ride solution  shows  why  no  gluten  was  obtained  by  Weyl  and 
Bischoff  from  flour  extracted  with  this  solvent.  The  gliadin  had 
under  these  conditions  no  adhesive  qualities  and  therefore  was 
unable  to  bind  the  flour  into  a  coherent  mass.  If,  however,  the 
salt  solution  is  added  in  small  quantities  and  the  flour  kneaded 
and  pressed,  the  particles  are  brought  together  and  then  adhere 
tenaciously. 
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THE  PROTEEDS  OE  THE  KIDNEY  BEAN, 

(Phaseolus  Vulgaris,) 

BY 

Thomas  B.  Osborne. 

The  only  work  on  the  proteids  of  the  kidney  bean  having 
importance  at  the  present  time,  is  that  of  Ritthausen.  This 
investigator  in  1883,  stated*  that  the  extract  of  the  white  bean 
which  has  a  weak  alkaline  reaction,  and  is  extremely  difficult  to 
filter,  when  made  clear  by  subsidence,  yields  on  adding  acetic 
acid,  a  voluminous  precipitate,  amounting  to  about  11  per  cent, 
of  the  seed,  having  the  following  composition: — 

Carbon 51.48 

Hydrogen 7.04 

Nitrogen   14.40 

Sulphur 0.42 

Oxygen . 26  66 

100.00 

In  1884,  Ritthausenf  published  the  results  of  further  study  of 
this  seed.  He  then  stated  that  the  proteid,  obtained  in  his 
earlier  experiments,  was  wholly  insoluble  in  5  per  cent,  sodium 
chloride  solution,  but  partially  dissolved  in  2  per  cent,  brine,  and 
by  diluting  was  precipitated  in  a  form  entirely  like  the  original 
substance.  By  treating  the  bean  meal  with  alcohol  he  found 
that  clarification  of  the  extracts  was  greatly  facilitated  and  he 
therefore  used  meal  so  treated  in  his  subsequent  experiments. 

By  extraction  with  2  per  cent,  sodium  chloride  solution,  and 
clearing  the  extract  by  subsidence,  he  obtained,  in  two  cases, 
precipitates  of  proteid,  amounting  respectively  to  13.2  and  11.45 
per  cent,  of  the  meal.  Another  preparation,  equal  to  8.67  per 
*cent.,  he  obtained  from  an  aqueous  extract  of  the  meal  precipi- 
tated with  hydrochloric  acid,  the  precipitate  being  redissolved 
in  potash-water  and  the  solution  neutralized  after  filtering  clear. 
By  extracting  the  bean  meal  with  dilute  hydrochloric  acid,  he 
obtained  10.07  per  cent,  of  proteid.  Preparations  made  by  pre- 
cipitating aqueous  solutions  with  hydrochloric  acid  and  sodium 
chloride  extracts  by  dilution  and  submitting  the  precipitates  to 

.      *  Jour.  f.  prakt.  Chem.,  103,  204. 

f  Jour.  f.  prakt.  Chem.  n.  folge,  29,  452. 
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analysis   without  i*e-solution  and  consequent  purification,  had   a 
composition  similar  to  that  found  for  the  earlier  preparations. 

The  precipitate  obtained  from  hydrochloric  acid  solutions,  had 
a  different  composition,  agreeing  with  that  of  the  proteid  ex- 
tracted by  dilute  salt  solution  both  from  the  older  preparations 
and  from  the  freshly  formed  precipitate  produced  by  acids  in 
the  aqueous  extract,  as  well  as  with  that  of  the  insoluble  portion 
remaining  after  this  extraction,  and  also  with  that  of  the  precipi- 
tate produced  by  hydrochloric  acid  in  the  aqueous  extract,  redis- 
solved  in  dilute  potash-water  and  precipitated  by  neutralization. 
An  average  of  five  quite  closely  agreeing  analyses  of  the  proteid 
thus  obtained,  is  shown  by  the  following  figures  : — 

Carbon 52.55 

Hydrogen 7.09 

Nitrogen   16.18 

Sulphur   0.43 

Oxygen 23.75 

100.00 

This  proteid,  Ritthausen  remarked,  "is  so  similar  in  composi- 
tion to  albumin,  that  one  might  be  led  to  regard  it  as  an  albumin, 
low,  indeed,  in  sulphur."  In  most  respects  the  experiments  of 
the  writer  now  to  be  detailed,  confirm  these  observations  of 
Ritthausen,  but  in  two  particulars  his  statements  have  not  been 
corroborated.  The  reaction  of  the  aqueous  extract,  I  have  found 
in  all  cases,  to  be  distinctly  acid,  even  when  the  beans  were 
tested  within  two  minutes  after  crushing.  Ritthausen's  state- 
ment that  his  earlier  preparations  were  wholly  insoluble  in  5  per 
cent,  solution  of  sodium  chloride,  while  a  very  considerable 
quantity  was  dissolved  by  2  per  cent,  brine,  is  difficult  to  under- 
stand, unless  as  implied,  though  not  directly  so  expressed,  the 
presence  of  the  proteid  was  detected  by  largely  diluting  the  salt- 
water extracts.  The  writer  has  found  that  strong  saline  solu- 
tions, unless  containing  a  large  proportion  of  this  proteid,  are 
not  precipitated  by  dilution,  the  salt  being  present  in  sufficient 
quantity  to  serve  as  a  solvent  for  the  diminishing  percentage  of 
the  dissolved  proteid. 

I  have  been  able  to  identify  and  obtain  in  a  state  of  compara- 
tive purity,  two  distinct  proteids,  one,  the  most  abundant,  having 
quite  the  properties  of  a  globulin,  which  I  shall  designate  phaseo- 
lin  and  another,  not  so  definite  in  character,  that  may  be  distin- 
guished as  phaselin. 
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Pbepaeation  op  Phaseolw. 

An  extract  was  prepared  by  treating  500  grams  of  freshly 
ground  bean  meal,*  which  had  been  previously  exhausted  with 
ether,  with  one  liter  of  2  per  cent,  sodium  chloride  solution. 
The  residue  was  strained  out  on  coarse  linen,  squeezed  dry  in  a 
screw  press,  and  again  treated  with  a  liter  of  the  2  per  cent,  salt 
solution.  The  resulting  extract  filtered  very  slowly  and  not 
wholly  clear ;  about  nine-tenths  of  it  was  finally  obtained  as  a 
turbid  filtrate.  This  was  saturated  with  ammonium  sulphate 
and  the  precipitate  produced,  collected  on  a  filter  and  separated 
as  completely  as  possible  from  the  solution.  This  precipitate 
was  removed  from  the  filter  and  treated  with  water.  Much  of 
the  substance  went  into  solution,  but  a  considerable  part 
remained  undissolved.  After  24  hours  filtration,  a  very  nearly 
clear  liquid  was  obtained,  amounting  to  about  two-thirds  of  the 
solution.  This  was  then  dialyzed  in  a  stream  of  river  water 
for  six  days.  When  thus  freed  from  chlorides,  the  contents  of 
the  dialyzer  were  transferred  to  a  filter,  but  only  a  part  of  the 
separated  proteid  remained  on  the  paper,  the  filtrate  being  milky. 
The  precipitate  collected  was  washed  with  water,  alcohol  and 
ether,  and  when  dried  over  sulphuric  acid,  weighed  16  grams. 
This  preparation  had  the  following  composition  : — 1. 

Phaseolin,  Preparation  1. 
I. 

Carbon.. 51.73 

Hydrogen 6.89 

Nitrogen '. 1 6.28 

Sulphur 0.68 

Oxygen 23.83 

Ash 0.96  0.96  

100.00 

As  this  preparation  separated  from  a  not  perfectly  clear  solu- 
tion, and  therefore,  presumably,  was  impure,  a  part  of  it  was 
dissolved  in  1  per  cent,  sodium  chloride  brine  and  precipitated 
by  dilution.  After  standing  a  few  hours  to  settle,  the  precipitate 
was  filtered  off  and  washed  with  distilled  watei-,  with  alcohol 
and  with  ether.     Its  composition  is  as  follows: — 2. 

*  The  "  White  Medium  Field  Bean,"  the  seeds  being  about  f  inch  or  lcm  in 
length,  was  used  for  this  investigation. 


II. 

Average. 

Ash-free 



51.13 

52.23 



6.89 

6.95 

16.14 

16.21 

16.37 

0.54 

0.61 

C.62 

Ash-free. 

52.35 

52.60 

6.63 

6.69 

16.42 

16.56 

0.63 

0.63 



23.52 
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Phaseolin,  Preparation  2. 

Carbon 

Hydrogen 

Nitrogen 

Sulphur ' 

Oxygen 

Ash ._  0.82 

100.00 

Another  preparation  was  made  by  treating  the  fine  ground 
beans,  previously  extracted  both  with  ether  and  alcohol,  with 
10  per  cent,  sodium  chloride  solution,  as  long  as  any  proteid  was 
removed.  The  extract  was  allowed  to  stand  over  night  and  the 
very  nearly  clear,  greenish-yellow  liquid  was  decanted  from  the 
sediment  and  saturated  with  ammonium  sulphate.  The  precipi- 
tated proteid  was  collected  on  a  filter  and  dissolved  in  dilute 
salt  solution.  This  liquid  was  filtered  as  clear  as  possible  and 
then  dialyzed.  When  freed  from  chlorides,  the  globulin  which 
had  separated  was  filtered  off,  and  washed  and  dried  in  the  usual 
manner.     This  preparation,  3,  had  the  following  composition  : — 

Phaseolin,  Preparation  3. 

I.                  II.  Average.  Ash-free. 

Carbon 52.19          52.19  52.60 

Hydrogen 6.67           6.67  6.72 

Nitrogen 16.01         16.06  16.04  16.17 

Sulphur 0.63           0.63  0.63 

Oxygen 23.88 

Ash... .- 0.79          0.79           

100.00 

As  this  preparation,  3,  separated  from  a  solution  which  could 
not  be  filtered  perfectly  clear,  it  is  undoubtedly  impure.  In 
order  to  determine  whether  the  preparations  thus  far  obtained 
were  mixtures  of  two  or  more  globulins,  the  following  were  made 
by  fractionally  precipitating  the  extracts.  The  extraction  was 
also  carried  out  in  such  a  way  as  to  afford  an  approximate  deter- 
mination of  the  amount  of  phaseolin  contained  in  the  extracts. 

100  grams  of  bean  meal  were  treated  with  500cc  of  1  per  cent, 
sodium  chloride  solution,  strained  through  cloth,  and  allowed  to 
stand  so  as  to  deposit  most  of  the  suspended  matter.  The  solu- 
tion was  then  decanted  and  3500C  of  nearly  clear  extract  obtained, 
being  therefore  approximately  seven-tenths  of  the  whole.  This 
solution  was  then  diluted  with  1050co  of  distilled  water  and 
allowed  to  stand  until  the  precipitate  so  produced  had  settled. 
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The  latter  was  collected  on  a  filter,  washed  with  alcohol  and 
ether,  and  when  air  dried  was  found  to  weigh  4.76  grams;  prep- 
aration 4.  The  filtrate  from  4  was  diluted  with  about  an 
equal  bulk  of  water  and  carbon  dioxide  was  passed  through  it. 
After  standing  some  time,  a  precipitate  settled  out,  leaving  the 
liquid  nearly  clear.  This  was  decanted  and  the  precipitate  col- 
lected on  a  filter  and  treated  like  4.  This  gave  preparation  5, 
which  weighed  3.76  gi'arns.  The  filtrate  from  5  was  further 
diluted  with  a  considerable  quantity  of  water  and  carbon  dioxide 
again  passed  through  the  solution.  This  gave  preparation  6, 
weighing,  air  dry,  1.12  grams.  The  filtrate  from  6  was  treated 
with  acetic  acid,  and  a  further  small  precipitate,  7,  obtained, 
weighing  0.7  gram.  The  four  preparations  together  weighed 
10.34  grams,  and  as  they  were  obtained  from  seven-tenths  of  the 
total  extract,  were  approximately  equivalent  to  the  proteid  de- 
rived from  70  grams  of  air  dry  bean  meal  or  to  14.77  per  cent, 
of  the  meal.  It  is  evident  that  in  preparing  the  globulin  by 
dialysis  in  the  manner  just  described,  only  a  part  was  obtained. 
As  preparation  4  was  separated  from  an  unfiltered  extract,  it 
was  necessary  to  dissolve  and  reprecipitate  it  before  submitting 
it  to  analysis.  It  was  accordingly  treated  with  1  per  cent, 
sodium  chloride  solution,  but  had  become  largely  insoluble  in 
brine.  The  insoluble  matter  was  filtered  off,  the  clear  filtrate 
diluted,  and  carbon  dioxide  passed  through  it  as  long  as  globulin 
was  precipitated. 

The  precipitate  was  filtered  off,  washed  thoroughly  with  water, 
alcohol  and  ether  and  dried  over  sulphuric  acid.  Only  1  gram 
of  proteid,  preparation  4^  was  recovered. 

Phaseolin,  Preparation  4. 

I.                 II.  Average.  Ash-free. 

Nitrogen 16.05         15.89  15.97  16.12 

Ash 0.93          0.93          

Analyses  of  the  other  preparations  gave  the  following  results: — 

Phaseolin,  Preparation  5. 

I.  II.  Average.  Ash-free. 

Carbon 52.14          52.14  52.54 

Hydrogen 6.78          6.78  6.83 

Nitrogen 16.35           16.35  16.48 

Sulphur 0.62  0.53  0.58  0.58 

Oxygen 23.57 

Ash \ 0.77          0.77          

100.00 
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Phaseolin,  Preparation  6. 

Ash-free. 

Nitrogen 15.82         16.23 

Ash 2.51  

Phaseolin,  Preparation  7. 

Ash-free. 

Nitrogen.. 16.70         16.87 

Ash.. 1.04  

A  larger  quantity  of  meal  was  next  extracted,  and  the  extract 
fractionally  precipitated  in  the  following  manner  : 

500  grams  of  meal  were  treated  with  1500cc  of  1  per  cent, 
sodium  chloride  solution,  and  the  extract  filtered  once  through 
good  filter  paper.  About  two-thirds  of  the  extract  were  thus 
obtained  as  a  turbid  solution.  Three  volumes  of  distilled  water 
were  added,  and    the  large  precipitate  formed  was  designated 

A.  Through  the  filtrate  from  A,  a  current  of  carbonic  acid  gas 
was  passed,  and  the  resulting  precipitate  filtered  off  and  marked 

B.  Precipitate  A  was  treated  with  about  5000  of  10  per  cent, 
sodium  chloride  brine  and  filtered  as  well  as  possible.  A  con- 
siderable part  of  A  had  become  insoluble,  and  the  filtration  was 
exceedingly  slow.  After  two  and  one-half  days,  most  of  the 
solution  had  filtered  very  nearly  clear.  This  was  then  diluted 
with  about  ten  times  its  volume  of  watei',  and  the  precipitate 
thereby  produced,  filtered  off,  washed  with  alcohol  and  ether, 
and  dried  over  sulphuric  acid ;  preparation  8.  The  filtrate  from 
8  was  again  diluted  with  a  large  quantity  of  water  and  a  second 
precipitate  obtained  in  a  like  manner ;  preparation  9. 

The  filtrate  from  9  gave  a  very  small  additional  precipitate 
with  carbon  dioxide,  weighing  when  dry,  only  0.2  gram.  A  por- 
tion of  precipitate  B  was  dried  and  marked  preparation  10.  Five 
grams  of  precipitate  B  were  dissolved  in  £  per  cent,  sodium 
chloride  solution,  previously  heated  to  70°,  filtered  hot  from  the 
considerable  insoluble  matter,  an  equal  volume  of  water  heated 
to  70°  was  added  to  the  filtrate,  and  the  solution  very  slowly 
cooled.  The  proteid  separated  in  well-developed  spheroids. 
When  this  precipitate  was  filtered  off  and  washed  with  water, 
the  substance  began  to  dissolve,  as  the  salts  were  washed  out,  in 
the  same  way  as  the  globulins  of  the  oat  kernel,  castor  bean  and 
hemp-seed  dissolve,  when  they  are  washed  with  water,  after 
separating  from  warm  salt  solutions  on  cooling.  Alcohol  was 
then  added  to  the  contents  of  the  funnel,  and  the  substance 
washed  with  alcohol  and  ether,  and  dried.  This  preparation  11, 
weighed  2  grams. 
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The  insoluble  proteid  filtered  from  the  solution  which  yielded 
11,  was  dissolved  in  -^  per  cent,  potash-water  and  after  filtering, 
the  solution  was  exactly  neutralized  with  -^  per  cent,  hydro- 
chloric acid.  The  precipitate,  which  was  very  readily  soluble  in 
dilute  sodium  chloride  solution,  after  washing  with  water,  alco- 
hol and  ether,  and  drying,  weighed  0.65  gram;  preparation  12. 

Another  portion  of  precipitate  B  weighing  3.35  grams,  was 
treated  with  -§■  per  cent,  sodium  chloride  brine,  and  heated  to 
70°.  The  insoluble  matter  was  filtered  off,  washed  with  hot 
dilute  salt  solution,  with  water,  alcohol  and  ether,  and  when 
dried  formed  preparation  13,  weighing  1.16  gram.  The  dis- 
solved proteid  separated  from  the  filtrate  and  washings  of  13 
on  gradually  cooling,  and  after  washing  with  dilute  alcohol, 
absolute  alcohol  and  ether,  gave  1.54  grams  of  preparation  14. 
All  were  then  dried  at  110°,  and  analyzed  with  the  following 
results : — 

Phaseolin,  Preparation  8. 

I.  IT.  Average.  Ash-free. 

Carbon 52.31           52.31  52.72 

Hydrogen 7.18          7.18  7.24 

Nitrogen.. 16.32  16.32  16.32  16.45 

Sulphur 0.67  0.66  0.67  0.67 

Oxygen . 22.92 

Ash 0.80          0.80          

100.00 

Phaseolin,  Preparation  9. 

Ash-free. 

Carbon 51.89  52.35 

Hydrogen 6.83  6.89 

Nitrogen 16.37  16.52 

Sulphur) _ 24<24 

Oxygen    ) 

Ash 0.88  

100.00 

Phaseolin,  Preparation  10. 

I.                II.  Average.  Ash-free. 

Carbon 51.89  51.98  51.94  52.74 

Hydrogen 6.84           6.64  6.74  6.84 

Nitrogen 16.40  16.40  -  16.65 

Sulphur 0.63  0.63  0.64 

Oxygen 23.13 

Ash '. ^ 1.52  1.52           

100.00 
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Phaseolin,  Preparation  11. 

Ash-free. 

Carbon... 52.34  52.49 

Hydrogen __■ 6.78  6.80 

Nitrogen _         16.80  16.85 

Sulphur) __   _ 23_8g 

Oxygen    ) 

Ash. 0.30  

100.00 

Phaseolin,  Preparation  12. 

Ash-free. 

Nitrogen 16.54         16.67 

Ash 0.81  

Phaseolin,  Preparation  13. 

Ash-free. 

Carbon.. 52.76         53.06 

Hydrogen... 6.81  6.85 

Nitrogen 16.59         16.68 

SulPhur    \ 23.41 

Oxygen    J 

Ash 0.57  

100.00 

Phaseolin,  Preparation  14. 

Ash-free. 

Carbon 52.12  52.49 

Hydrogen 6.68  6.73 

Nitrogen 16.33  16.45 

Sulphur  £ ....  24.13 

Oxygen  ) 

Ash 0.72  


100.00 


These  results  show  that  the  greater  part  of  the  proteid  ex- 
tracted by  sodium  chloride  solution,  consists  of  a  single  globulin, 
amounting  at  least  to  15  per  cent,  of  the  seed.  The  greater  part 
of  the  proteid  remaining  in  the  seed  after  extraction  with  salt 
solution,  is  presumably  the  same  globulin,  possibly  inclosed  in  the 
tissue  of  the  coarsely  ground  seed,  so  that  it  was  not  reached  by 
the  salt  solution,  or  more  likely,  an  insoluble  or  "  albuminate  "  form 
of  this  globulin,  as  the  following  experiment  indicates.  After 
complete  exhaustion  with  10  per  cent,  sodium  chloride  brine,  of 
the  meal  from  which  preparation  3  was  obtained,  the  residue  was 
extracted  with  -^  per  cent,  potash  water,  the  extract  allowed  to 
stand  over  night  and  then  decanted  and  precipitated  with  hydro- 
13 
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chloric  acid,  added  in  very  slight  excess.  The  precipitate  was 
washed  by  decantation,  redissolved  in  potash  water  and  filtered 
clear.  This  solution  was  then  precipitated  by  hydrochloric  acid, 
and  as  the  proteid  separated  imperfectly,  it  was  treated  with 
alcohol  and  ether,  and  filtered  off.  After  washing  with  dilute 
alcohol,  absolute  alcohol  and  ether,  it  was  dried  and  analyzed; 
preparation  15. 

Phaseolin,  Preparation  15. 

Ash-free. 

Carbon 51.57  52.47 

Hydrogen 6.78  6.90 

Nitrogen 15.71  16.00 

Sulphur  I    __ 2463 

Oxygen  \ 


Oxygen 

Ash 1.72 


100.00 


Another  preparation  of  the  globulin  was  made  by  treating  100 
grams  of  bean  meal,  previously  extracted  with  ether,  with  500  cc. 
of  distilled  water,  straining  through  a  cloth,  allowing  the  extract 
to  stand  over  night  to  deposit  suspended  matter  and  decanting 
the  slightly  turbid  liquid,  of  which  the  250  cc.  thus  obtained 
were  diluted  to  2000  cc.  and  ti-eated  with  a  current  of  carbonic 
acid  gas.  On  standing,  the  considerable  precipitate  settled  out 
so  that  the  solution  could  be  filtered.  The  precipitate  was 
washed  with  water,  alcohol,  and  ether,  and  when  dried  over  sul- 
phuric acid  weighed  5.5  grams.  As  the  extract  employed 
measured  one-half  the  volume  of  the  water  applied  to  the  meal, 
the  yield  of  globulin  was  in  this  case  approximately  1 1  per  cent, 
of  the  bean  meal.  Although  precipitated  from  a  somewhat  tur- 
bid solution,  and  consequently  not*  quite  pure,  this  preparation 
was  analyzed  with  the  following  results  : — 

Phaseolin1,  Preparation  16. 

I.  II. 

Carbon 52.48  52.49 

Hydrogen ...       6.71  6.86 

Nitrogen 16.32  16.18 

Sulphur. 0.45  0.48 

Oxygen   

Ash 1.53  1.27 


Average. 

Ash-free 

52.49 

53.22 

6.79 

6.86 

16.25 

16.48 

0.47 

0.48 

_    _  _ 

22.96 

1.40 

.... 

100.00 
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It  is  evident  from  this  analysis  that  the  principal  proteid  ex- 
tracted by  water,  is  the  same  as  that  extracted  by  saline  solutions, 
and  as  this  substance  is  precipitated  from  the  aqueous  extract  by 
dilution,  it  is  undoubtedly  dissolved  by  aid  of  the  salts  contained 
in  the  beans.  It  is  not  probable  that  the  acid  contained  in  the 
seed,  causes  this  solution,  for  in  that  case  the  proteid.  would  not 
be  precipitated  by  dilution,  a  considerable  excess  of  acid  being 
necessary  to  effect  its  precipitation.  The  meal  after  extracting 
with  water,  asjust  described,  was  treated  with  1  per  cent,  sodium 
chloride  solution,  the  extract  filtered,  largely  diluted  with  water, 
and  charged  with  carbon  dioxide.  Only  a  trifling  precipitate 
resulted  which,  when  prepared  in  the  usual  manner,  weighed 
0.52  grams.  This  preparation,  17,  ash-free,  contained  16.29  per 
cent,  of  nitrogen.  These  results  show  that  nearly,  if  not  quite  as 
much  of  the  globulin  is  extracted  by  water  with  help  of  the  salts 
of  the  seed,  as  by  use  of  stronger  salt-solutions. 

Another  portion  of  the  bean-meal  was  extracted  with  a  con- 
siderable quantity  of  1  per  cent,  sodium  chloride  solution,  the 
extract  was  filtered  as  clear  as  possible,  and  dialyzed  in  a  large 
vessel  containing  alcohol.  The  globulin  readily  separated  after 
a  short  time,  in  well  formed  tetrahedral  crystals  mixed  with 
amorphous  matter.  This  precipitate  was  filtered  off,  treated  for 
48  hours  with  a  1  per  cent,  sodium  chloride  solution,  filtered  clear 
and  again  precipitated  by  dialysis  in  alcohol,  at  first  quite  dilute, 
but  afterwards  of  gradually  increased  strength.  The  substance 
now  separated  in  large  well  formed  tetrahedral  crystals,  the  edges 
of  which  were  slightly  curved.  This  precipitate  was  filtered  off, 
washed  with  water,  alcohol  and  ether,  dried  and  analyzed  with 
results  as  follows  : — 

Phaseolin,  Preparation  18.     Crystals. 

I.  II.  Average.  Ash-free. 

Carbon 50.98              50.98  52.70 

Hydrogen 6.56              6.56  6.78 

Nitrogen 16.21  16.10  16.16  16.71 

Sulphur 0.33  0.29  0.31  0.32 

Oxygen -.-               23.49 

Ash. 3.27               3.27               

100.00 

As  dilute  acids  precipitate  proteid  substance  when  added  to 
the  sodium  chloride  extracts  of  the  ground  beans,  it  was  thought 
desirable  to  make  some  preparations  by  this  method.     Accord- 
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ingly  an  extract  was  prepared  by  treating  the  meal  with  1  per 
cent,  sodium  chloride  solution,  and  after  clearing  as  completely 
as  possible  by  subsidence  and  decantation,  T2^  per  cent,  hydro- 
chloric acid  was  added  until  a  considerable  precipitate  resulted. 
After  standing  some  hours  the  precipitate  was  filtered  off,  dis- 
solved in  very  dilute  brine,  filtered  clear  and  precipitated  by 
dilution.  Only  a  small  part  of  the  substance  separated.  This 
preparation,  19,  was  then  washed  with  water,  alcohol  and  ether, 
dried  and  found  to  contain  ash-free,  16.71  per  cent,  of  nitrogen. 

The  filtrate  from  19,  when  greatly  diluted,  gave  a  further  pre- 
cipitate, which,  when  filtered  off  and  washed  with  water,  alcohol 
and  ether  had  the  following  composition  : — 

Phaseolin,  Preparation  20. 

Ash-free. 

Carbon. 51.85  52.20 

Hydrogen 6.91  6.95 

Nitrogen 16.15  16.26 

Sulphur. 0.51  0.51 

Oxygen 24.08 

Ash 0.68  

100.00 

It  is  evident  that  the  same  globulin  was  obtained  by  this 
method  as  by  those  previously  followed.  Next  to  be  noticed  are 
two  preparations  of  phaseolin,  made  by  diluting  the  sodium 
chloride  extracts  in  the  manner  already  described,  redissoiving 
the  precipitates  first  obtained  in  salt  solution,  and  again  precipi- 
tating by  dilution.  Preparation  21,  contained  ash-free  16.65 
per  cent,  of  nitrogen. 

Phaseolin,  Preparation  22. 

I.  II.  Average.  Ash-free. 

Carbon 52.24  52.24  52.55 

Hydrogen 6.86  6.86  6.90 

Nitrogen 16.03  16.06  16.05  16.14 

Sulphur 0.58  0.58  0.58 

Oxygen 23.83 

Ash 0.58  0.58              

100.00     ■ 

The  filtrate  from  22  was  then  treated  with  ^  per  cent,  hydro- 
chloric acid,  until  a  considerable  precipitate  resulted.  This  was 
filtered  off,  washed  with  water,  alcohol  and  ether,  and  analyzed 
with  the  following  results: — 
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Phaseolin,  Preparation  23. 

AsU-iree. 

Carbon 51.34  52.12 

Hydrogen 6.59  6.70 

Nitrogen 15.96  16.21 

Sulphur 0.5S  0.59 

Oxygen   24.38 

Ash 1.48  


100.00 


One  more  preparation  of  this  globulin  was  made  with  special 
reference  to  its  purity.  For  this  purpose  a  considerable  quantity 
of  the  globulin  was  precipitated  from  a  1  per  cent,  sodium 
chloride  extract  of  the  beans,  and  after  filtering  off,  was  twice 
dissolved  in  dilute  sodium  chloride  solution  and  precipitated  by 
dilution  after  filtering  clear.  The  final  precipitate  was  thor- 
oughly washed  with  water,  alcohol  and  ether  and  analyzed. 
When  dried  over  sulphuric  acid,  the  preparation  was  readily 
soluble  in  dilute  sodium  chloride  solution,  and  consisted  entirely 
of  the  unaltered  phaseolin.  Its  composition  is  shown  by  the 
analysis  of  preparation  24. 

Phaseolin,  Preparation  24. 

I.                 II.  Average.  Ash-free. 

Carbon 52.45         52.52  52.49  52.75 

Hydrogen 6.99           6.80  6.90  6.95 

Nitrogen 16.52         16.39  16.46  16.57 

Sulphur 0.56           0.44  0.50  0.50 

Oxygen... 23.23 

Ash 0.69          0.69           


100.00 


The  properties  of  phaseolin  as  shown  by  careful  examination  of 
preparation  245  dried  over  sulphuric  acid,  are  as  follows: 

In  cold  or  warm  distilled  water  it  is  entirely  insoluble. 

In  sodium  chloride  solution,  and  in  very  dilute  acids  and  alka- 
lies, it  is  very  readily  soluble  to  a  clear  solution. 

Dissolved  in  10  per  cent,  sodium  chloride  solution,  it  is  not 
precipitated  by  acetic,  hydrochloric,  nitric  or  sulphuric  acids, 
added  in  either  minute  or  considerable  quantities,  although  when 
dilute  hydrochloric  acid  is  added  to  the  1  per  cent,  sodium 
chloride  extract  of  the  beans,  the  phaseolin  is  precipitated. 
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Dissolved  in  large  proportion  in  10  per  cent,  sodinrn  chloride 
solution,  the  proteid  is  precipitated  by  adding  much  pure  water. 

Solutions  of  phaseolin  in  brine  are  completely  precipitated 
by  saturation  with  ammonium  sulphate,  but  only  slightly  by 
saturation  with  magnesium  sulphate  or  sodium  chloride. 

Potassium  ferrocyanide  and  acetic  acid  together,  give  a  pre- 
cipitate. 

With  copper  sulphate  and  caustic  potash,  the  usual  violet 
coloration  is  obtained,  and  with  nitric  acid,  the  xanthoproteic 
reaction. 

Dissolved  in  10  per  cent,  sodium  chloride  solution  and  heated 
very  slowly  in  a  double  water  bath,  no  turbidity  occurs  until  the 
temperature  is  raised  to  95°.  This  turbidity  slowly  increases  as 
the  temperature  approaches  100°,  and  after  some  time,  a  fioccu- 
lent  precipitate  begins  to  develop,  which  even  after  heating  for 
an  hour  is  but  slight. 

Like  other  plant-globulins,  phaseolin  separates  from  warm  con- 
centrated solutions  on  cooling,  and  from  salt  solutions  on  dialy- 
sis, in  the  form  of  spheroids. 

The  striking  resemblance  in  composition  of  this  proteid  to  the 
"myosins"  found  in  the  seeds  of  maize  and  oats,  and  also  to 
animal  myosin,  is  shown  in  the  following  table: — 

Phaseolin.       Maize-myosin.*     Oat-ruyosin.t     Animal-myosiu.J 


Carbon 

52.58 

52.68 

52.34 

52.82 

Hydrogen 

6.84 

7.02 

7.21 

7.11 

Nitrogen 

16.48 

16.82 

16.88 

16.77 

Sulphur    . . . 

0.56 

1.30 

0.88 

1.27 

Oxygen 

23.51 

22.18 

22.69 

21.93 

100.00  100.00  100.00  100.00 

The  four  proteids,  although  having  many  propei-ties  in  com- 
mon, as  well  as  a  similar  composition,  are  yet  characterized  by 
differences  so  considerable,  as  to  leave  no  doubt  of  the  individ- 
uality of  each. 

The  maize-myosin  and  animal-myosin  differ  from  the  other 
two,  by  their  greater  content  of  sulphur,  and  also  in  coagulating, 
the  former  at  70°  and  the  latter  at  55°  C. 

*  Am.  Chem.  Journal,  13,  536. 

f  Report  Conn.  Agri.  Expt.  Station  for  1890,  pp.  137  and  160  ;  also  Am.  Chem. 
Journal,  13,  389;  also  Report  Conn.  Agri.  Expt.  Station  for  1891,  p.  135. 

\  Studies  from  Laboratory  of  Physiological  Chemistry,  Tale  University,  3,  133. 
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Pbaseolin  presents  many  points  of  difference  from  the  oat- 
myosin.  It  is  not  precipitated  from  solutions  in  10  per  cent, 
sodium  chloride  by  acids,  and  but  slightly  by  saturation  with 
sodium  chloride,  and  is  thrown  down,  both  by  dilution  and  by 
dialysis,  with  much  greater  difficulty  than  the  oat  myosin.  . 

Summary  of  Analyses  op  Phaseolin  prom  the  Kidney  Bean. 

123456789 

Carbon 52.23     52.60     52.60      52.54      52.72     52.35 

Hydrogen...       6.95       6.69       6.72      6.83 1       7.24*     6.89 

Nitrogen  ...  16.37  16.56  16.17  16.12  16.48  16.23  16.87  16.45  16.52 

Sulphur 0.62   0.63   0.63   0.58 °-67  i  24  24 

Oxygen 23.83  23.52  23.88   23.57 22.92  I 

100.00  100.00  100.00       100.00  100.00  100.00 

10    11  12    13    14  15  16  IT  18f 

Carbon 52.74  52.49   53.06  52.49  52.47  53.22   52.70 

Hydrogen...   6.84   6.80   6.85  6.73  6.90   6.86   6.78 

Nitrogen 16.65     16.85  16.67  16.68  16.45  16.00*  16.48  16.29  16.71 

Sulphur   ....        0.64  ?  2386  _  2341  2413  2463j    0.48  ....  0.32 

Oxygen 23.13)  (22.96      23.49 

100.00   100.00  100.00   100.00   100.00   100.00  100.00 


19 


20 


21 


22 


23 


24      Averas-e.  Ritthausen. 


Carbon 



52.20 



52.55 

52.12 

52.75 

52.58 

52.55 

Hydrogen 



6.95 



6.90 

6.70 

6.95 

6.84 

7.09 

Nitrogen 

16.71 

16.26 

16.65 

16.14 

16.21 

16.57 

16.48 

16.18 

Sulphur 



0.51 



0.58 

0.59 

0.50 

0.56 

0.43 

Oxygen 

.... 

24.08 

---- 

23.83 

24.38 

23.23 

23.54 

23.75 

100.00 


100.00  100.00  100.00  100.00 


100.00 


Preparation  of  Phaselin. 

Proteid  remaining  in  solution  after  separation  of  the  Globulin 

just  described. 

After  precipitating  phaseolin  by  the  various  methods  employed 
in  making  the  foregoing  preparations,  the  extracts  contained  pro- 
teid matter  which  could  be  separated  by  dialysis  in  distilled 
water,  by  adding  acids  and  by  prolonged  heating. 

These  methods  of  precipitation  gave  products  of  nearly  uni- 
form composition,  except  in  those  cases  where  the  phaseolin  had 

*  Omitted  in  making  average.  f  Tetrahedral  crystals. 


%J0 
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been   incompletely   separated.      Preparations    of  phaselin    were 
accordingly  made  as  follows: 

When  a  portion  of  the  dial y zed  solution  from  which  prepara- 
tion 1  had  been  separated,  was  heated  slowly  it  became  turbid 
at  40°,  flocks  appearing  at  68°  in  considerable  quantity.  When 
filtered,  after  heating  at  72°,  a  second  turbidity  was  obtained  at 
83°,  and  flocks  formed  at  87°  in  greater  quantity  than  at  68°. 
The  remaining  solution  was  dialyzed  in  alcohol  until  its  volume 
was  reduced  by  one-half.  An  equal  bulk  of  strong  alcohol  was 
then  added  to  the  contents  of  the  dialyzer,  and  the  mixture 
allowed  to  stand  until  the  precipitate  settled.  After  three  days 
the  solution  was  decanted  and  the  precipitate  washed  with  abso- 
lute alcohol  and  ether  and  dried  over  sulphuric  acid.  The  sub- 
stance, thus  dried  weighed  11  grams.  It  was  finely  ground, 
thoroughly  extracted  with  distilled  water,  and  this  extract  fil- 
tered from  the  large  insoluble  residue.  The  clear  solution  was 
then  found  to  become  turbid  when  heated  to  63°  and  to  yield 
a  fiocculent  coagulum  at  76°.  The  entire  solution  was  therefore 
heated  for  several  hours  in  a  water  bath  at  80°,  and  the  coagu- 
lum filtered  off,  washed  thoroughly  with  water,  alcohol  and  ether 
and  dried  over  sulphuric  acid.  The  0.9  gram  of  substance  thus 
obtained,  was  dried  at  110°  and  analyzed  with  the  following 
result.     Preparation  25. 

Phaselin,  Preparation  25. 

Ash-free. 

Carbon. 5L.67  51.96 

Hydrogen 6.67  6.71 

Nitrogen 15.55  15.65 

Sulphur)    ....  25.70 

Oxygen  ) 

Ash   0.57  


100.00 


When  the  filtrate  from  25  was  again  heated  to  80°,  a  further 
coagulum  resulted.  The  solution  was  accordingly  kept  at  this 
temperature  as  long  as  any  coagulum  was  produced,  filtered,  and 
the  coagulum  washed  with  hot  water,  alcohol  and  ether,  and 
dried  for  analysis  at  110°.  This  preparation  26  contained,  ash- 
free,  14.57  per  cent,  of  nitrogen  and  weighed  0.71  gram. 

Two  other  preparations  were  made  from  the  filtrate  from  prep- 
aration  3,  in  nearly  the  same  way  as  the  two  last  described,  the 


PROTEIDS    OF   THE    KIDNEY   BEAN.      PHASELIN.  201 

only  difference  being  that  the  solution    was    precipitated    with 
alcohol  without  first  concentrating  by  dialysis  in  alcohol. 

The  first  coagulum,  preparation  27 f  obtained  by  heating  at  80° 
weighed  only  0.17  gram,  and  when  dry  contained  without  correc- 
tion for  ash,  14.90  per  cent,  of  nitrogen.  The  second  weighed 
1.0  gram  and  had  the  following  composition  : — 

Phaselin,  Preparation  28. 

Ash-free. 

Carbon.. 51.19  51.57 

Hydrogen 6.87  6.92 

Nitrogen 14.36  14.48 

Sulphur 
Oxygen 

Ash 0.75 


} 


27.03 


100.00 


After  largely  diluting,  the  filtrate  from  preparation  16  failed 
to  give  any  further  precipitate  on  passing  carbon  dioxide  through 
it  for  some  time.  The  greater  part  of  this  solution  was  then 
thrown  saway,  but  by  chance  a  little  acetic  acid  was  added  to  the 
remainder  and  found  to  produce  a  precipitate.  This  precipitate 
was  filtered  off,  washed  with  water,  alcohol  and  ether,  and  when 
dried,  weighed  0.27  gram  and  contained  without  correction  for 
ash,  14.81  per  cent,  of  nitrogen.     Preparation  29. 

Another  preparation  was  then  made  by  extracting  bean  meal 
with  1  per  cent,  brine,  diluting  the  extract  with  a  large  quantity 
of  water,  and  filtering  off  the  precipitate.  The  filtrate  was  then 
treated  with  T2¥  per  cent,  hydrochloric  acid  until  a  considerable 
precipitate  resulted,  which  was  filtered  off  and  the  solution  again 
treated  with  ^  per  cent,  hydrochloric  acid.  This  final  precipitate 
was  filtered  off,  washed  with  alcohol  and  ether  and  gave  1.0  gram 
of  preparation  30,  having  the  following  composition : — 

Phaselin,  Prepa%ation  30. 

Ash-free. 

Carbon 50.18  51.38 

Hydrogen.. 6.53  6.71 

Nitrogen.. 14.44  14.84 

SulPhurf 26.87 

Oxygen  ) 

Ash 2.74  

100.00 
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Again,  the  filtrate  from  preparation  10,  was  treated  with  an 
equal  volume  of  strong  alcohol  and  allowed  to  stand  over  night. 
The  next  morning,  the  precipitate  which  had  separated  was  fil- 
tered off  and  treated  with  water.  This  dissolved  some  of  the 
substance.  The  solution,  filtered  clear,  when  heated,  gave  a 
flocculent  coagulum  at  80°.  With  acetic,  hydrochloric  or  nitric 
acid,  it  gave  a  precipitate  when  the  reagents  were  added  in  suf- 
ficient quantity.  These  precipitates  were  soluble  in  sodium 
chloride  solution,  and  those  produced  by  hydrochloric  and  nitric 
acids,  were  soluble  in  an  excess  of  the  acid,  but  that  given  by 
acetic  acid,  was  not  noticeably  soluble  in  an  excess.  The  precipi- 
tate obtained  with  nitric  acid,  did  not  dissolve  on  warming,  as  is 
the  case  with  such  precipitates  yielded  by  proteoses.  The  reac- 
tion of  the  extract  was  slightly  acid,  but  it  was  not  possible  to 
precipitate  anything  therefrom,  by  the  most  careful  neutralization. 
The  whole  solution  was  then  treated  with  T37  per  cent,  hydro- 
chloric acid  ;  the  precipitate  thus  formed  had  the  following  com- 
position : — 

Phaselin,  Preparation  81. 

Ash-free. 

Carbon.... 49.91  51.98 

Hydrogen 6.55  6.82 

Nitrogen 13  95  14.53 

Sulphur)    26.68 

Oxygen  ) 

Ash 4.00  


100.00 


The  precipitate  from  which  31  was  derived,  after  this  extrac- 
tion with  water,  was  but  slightly  soluble  in  sodium  chloride 
solution,  and  was  therefore  treated  with  ^w  per  cent,  potash- 
water.  The  resulting  solution  was  filtered  clear,  and  hydrochloric 
acid  cautiously  added,  until  a  precipitate  formed  which  was  col- 
lected on  a  filter  and  treated  in  the  usual  manner.  When  dry, 
this  pi'eparation,  32,  weighed  3.3  grams. 

The  filtrate  from  32  was  further  treated  with  T27  per  cent,  hy- 
drochloric acid,  and  a  second  precipitate  obtained  which  weighed 
0.G  gram  ;  preparation  33. 
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Phaselin,  Preparation  32. 

I.  II. 

Carbon 51.74  51.74 

Hydrogen 7.04  7.00 

Nitrogen T4.S9  

SulPhur  I .....       ....  ....  25.06 

Oxygen    ) 

Ash 1.78  1.78  


Average. 

Ash-free 

51.74 

52.65 

7.02 

7.14 

14.89 

15.15 

100.00 


Phaselin,  Preparation  33. 

Ash-free. 

Nitrogen 14.24  14.85 

Ash 4.12  

Another  preparation  was  made  by  extracting  100  grams  of 
bean  meal,  with  100  cc.  of  1  per  cent,  sodium  chloride  solution, 
and  washing  the  insoluble  residue  with  100  cc.  of  the  same  solu- 
tion, applied  in  successive  portions.  The  entire  extract  was  then 
filtered  nearly  clear,  and  dialyzed  into  alcohol.  The  alcohol  of 
the  outer  vessel  was  frequently  renewed,  and  the  process  was 
continued  until  practically  all  the  proteid  matter  had  separated. 
The  precipitate  was  then  filtered  off  and  extracted  with  1  per 
cent,  sodium  chloride  solution.  Much  of  the  substance  remained 
undissolved.  The  solution  was  filtered  clear  and  dialyzed  again, 
in  alcohol  of  0.85  sp.  gr.  which  was  renewed  once  during  the  pro- 
cess. The  precipitate  resulting  was  filtered  off  and  washed  with 
dilute  alcohol,  absolute  alcohol  and  ether  and  dried  at  110°.  Its 
composition  was  as  follows  : — 

Phaselin,  Preparation  34. 

Ash-free. 

Carbon... 46.49  51.38 

Hydrogen 6.25  6.91 

Nitrogen 13.27  14.67 

SulPhur  I 27.04 

Oxygen   5 

Ash 9.53  

100.00 

In  order  to  obtain  a  purer  preparation  of  the  proteid  by  this 
method,  200  grams  of  bean  meal,  first  extracted  with  petroleum- 
benzine,  were  treated  with  1  liter  of  1  per  cent,  sodium  chloride 
solution  and  after  squeezing  out,  the  residue  was  mixed  with 
another  liter  of   the  same  solution  and  again    squeezed.     After 
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standing  over  night,  the  turbid  extract  was  decanted  and  dialyzed 
in  alcohol  for  three  days,  the  alcohol  being  once  renewed.  This 
treatment  precipitated  nearly  all  the  proteids,  which  were  col- 
lected on  a  filter,  and  after  the  solution  had  run  off,  the  precipi- 
tate was  suspended  in  ^  per  cent,  sodium  chloride  solution,  filtered 
off  and  washed  with  the  same  solution.  The  clear  filtrate  and 
washings  were  then  dialyzed  into  alcohol  until  a  considerable 
precipitate  had  formed  which  was  filtered  off  and  washed  succes- 
sively with  50  per  cent,  alcohol,  stronger  alcohol,  absolute  alcohol 
and  ether  and  dried  over  sulphuric  acid.  It  was  then  almost 
wholly  soluble  in  water,  but  after  drying  at  110°  it  became  insol- 
uble, and  was  washed  with  water,  alcohol  and  ether  and  again 
dried,  35. 

Phaselin,  Preparation  35. 


I. 

II. 

Average. 

Ash-free 

49.01 



49.01 

51.37 

6.77 



6.77 

7.10 

Nitrogen _ 

14.26 

13.82 

14.04 

14.71 

Sulphur   }_ 
Oxygen    S 



---- 

---- 

26.82 

Ash 

4.58 



4.58 



100.00 


Another  trial  was  made  by  treating  400  grams  of  bean  meal, 
previously  exhausted  by  benzine,  with  1  per  cent,  sodium  chlo- 
ride solution,  dialyzing  the  extract  for  24  hours,  and  filtering  off 
the  precipitated  phaseolin.  The  clear  filtrate  after  standing  over 
night,  deposited  a  considerable  quantity  of  proteid,  but  the  solu- 
tion with  this  deposit  was  returned  to  the  dialyzer  and  left  for 
two  days  longer,  when  it  was  filtered,  the  precipitate  washed 
with  water,  alcohol  and  ether,  dried  over  sulphuric  acid,  and  6 
grams  of  preparation  36,  obtained. 

Phaselin,  Preparation  36. 

Ash-free. 

Carbon    50.44  51.41 

Hydrogen 7.14  7.28 

Nitrogen 14.31  14.59 

Sulphur 0.46  0.47 

Oxygeu    , 26.25 

Ash 1.94  

100.00 
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The  filtrate  from  preparation  36  was  then  dialyzed  into  dis- 
tilled water  which  was  renewed  every  24  hours  for  several  days. 
After  a  week  the  solution  was  filtered  and  the  precipitate  washed 
with  water,  alcohol  and  ether  and  dried  over  sulphuric  acid.  It 
weighed  1.60  grams,  37. 

Phaselin,  Preparation  37. 

I. 

Carbon 51.38 

Hydrogen . .  7.25 

Nitrogen 14.52 

Sulphur  )    _ 25/?8 

Oxygen    ) 

Ash 1.83  1.61  1.72  


II. 

Average. 

Ash-free, 

51.22 

51.30 

52.19 

6.99 

7.12 

7.24 

14.52 

14.79 

100.00 


One  more  preparation,  38,  was  made  in  the  same  manner  as 
37,  and  had  the  following  composition: — 

Phaselin,  Preparation  38. 

Ash-free. 

Carbon.. 50.20  51.27 

Hydrogen. 7.07  7.22 

Nitrogen 14.02  14.32 

Sulphur 0.50  0.51 

Oxygen 26.68 

Ash 2.06  


100.00 


Further  dialysis  in  distilled  water,  of  the  filtrate  from  prepara- 
tion 37,  gave  no  more  precipitate.  The  solution  was  therefore 
saturated  with  ammonium  sulphate,  and  the  precipitate  so  pro- 
duced filtered  off  and  dissolved  in  distilled  water.  This  solution 
which  now  had  a  volume  of  about  4000c  was  dialyzed  for  some 
days,  first  in  river  water,  and  afterwards  in  distilled  water,  but 
only  a  trace  of  substance  separated.  This  was  filtered  off,  and 
the  perfectly  clear  solution  gave  the  following  reactions  : 

Saturation  with  sodium  chloride  produced  no  precipitate  until 
acetic  acid  was  added.  Acetic  acid  in  the  absence  of  salt  gave 
no  precipitate.  Nitric  acid  gave  a  turbidity  when  added  in  con- 
siderable quantity,  and  the  addition  of  some  sodium  chloride  pro- 
duced no  further  precipitation.     Sulphate  of  copper  gave  no  pre- 
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cipitate.  This  solution  when  heated  became  turbid  at  57°  and 
particulate  at  63°. 

The  entire  solution  was  therefore  heated  to  70°  in  a  water 
bath  which  did  not  exceed  this  temperature,  and  after  2  hours, 
filtered  from  the  separated  coagulum.  This  was  then  washed 
with  distilled  water,  alcohol,  absolute  alcohol  and  ether,  and 
dried  over  sulphuric  acid.  It  weighed  0.48  gram.  Before  dry- 
ing, this  coagulum  dissolved  readily  in  -^  per  cent,  hydro- 
chloric acid,  and  in  dilute  potash  solution,  and  gave  a  violet 
reaction  with  sulphate  of  copper  and  caustic  potash.  The  filtrate 
from  this  coagulum  gave  a  further  small  coagulum  when  heated 
at  70°,  for  some  time  longer.  This  was  filtered  off,  and  after 
treating  in  the  same  way  as  the  first  coagulum,  was  added  to  it. 
The  total  amount  of  coagulum,  preparation  39,  amounted  to  0.63 
gram,  and  after  drying  at  110°  was  found  to  contain,  ash-free, 
15.23  per  cent,  of  nitrogen. 

The  filtrate  from  39  was  then  dialyzed  into  alcohol,  and  the 
solution  thereby  concentrated.  On  adding  an  equal  volume  of 
strong  alcohol,  the  proteid  was  precipitated.  This  was  filtered 
off,  washed  with  absolute  alcohol  and  ether,  and  dried  over  sul- 
phuric acid.  It  then  weighed  0.72  gram  which  shows  that  the 
proteids  had  been  almost  wholly  precipitated  by  dialysis  and 
coagulation. 

This  substance  gave  a  nearly  clear  solution  with  distilled  water, 
not  made  clearer  by  adding  a  few  drops  of  sodium  chloride  solu- 
tion. With  caustic  potash  and  sulphate  of  copper,  a  pink  color 
was  developed  which  had  a  distinct  violet  tinge,  and  was  by  no 
means  so  red  as  that  given  by  pure  proteoses  and  peptones. 

The  aqueous  solution  heated  to  85°  gave  a  flocculent  coagulum 
which  apparently,  represented  most  of  the  substance.  From  this, 
it  would  appear  that  true  proteoses  are  present  in  extremely  small 
amounts. 

Dried  at  110°,  this  preparation,  40,  contained,  ash-free,  13.60 
per  cent,  of  nitrogen.  Being  thrown  down  by  strong  alcohol,  it 
could  scarcely  be  pure,  and  the  nitrogen  determination  is  only 
of  value,  as  indicating  that  the  coagulum  mainly  consisted  of 
proteid. 

Of  these  preparations,  25,  27  and  32,  are  unquestionably  mix- 
tures of  phaseolin  and  phaselin.  Excluding  these  three  and  also 
39  and  40,  evidently  impure,  the  remaining  agree  fairly  well,  as 
is  shown  by  the  following  table : 
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Summary  of  Analyses  of  Phaselin  from  the  Kidney  Bean. 

26            28              29            30              31  33 

Carbon 51.57  51.59         51.98  

Hydrogen '    6.92  6.71  6.82  

Nitrogen 14.57         14.48         14.81         14.84         14.53  14.85 


SlllPhur    1 27.03 

Oxygen 


I 


26.87  26.68 

100.00       100.00       100.00 


34 

Carbon 51.38 

Hydrogen 6.91 

Nitrogen 14.67 

Sulphur  ) 2704 

Oxygen  )  " 


35 

36 

37 

38 

Average 

51.37 

51.41 

52.19 

51.27 

51.60 

7.10 

7.28 

7.24 

7.22 

7.02 

14.71 

14.59 

14.79 

14.32 

14.65 

26.82 

i     0Al  I 
(  26.25  J 

25.78 

1 

0.51 
26.68 

0.49 
26.24 

100.00   100.00   100.00   100.00   100.00   100.00 

It  is  probable  that  these  analyses  pretty  closely  represent  the 
true  composition  of  this  proteid,  the  various  preparations  having 
been  made  under  such  diverse  conditions  as  to  exclude  the  pos- 
sibility of  their  being  mixtures  of  the  phaselin  with  non-proteid 
substances. 

Preparations  26  and  28  were  precipitated  by  heat,  29  and  30 
by  acid.  Preparations  31,  34  and  35  were  thrown  down  by 
alcohol,  extracted  by  water  from  the  precipitate  so  produced, 
and  separated  from  the  solution — 31  by  acid,  and  34  and  35  by 
dialysis  in  alcohol.  Finally,  36,  37  and  38  were  obtained  by 
fractional  dialysis  in  water. 

There  is  some  difficulty  in  deciding  to  what  class  of  proteids 
phaselin  should  be  assigned.  It  most  nearly  agrees  with  the 
globulins,  being  precipitated  by  dialysis  after  nearly  all  the  salts 
are  removed,  and  thereby  largely  converted  into  an  insoluble 
form.  Complete  precipitation  is  not  accomplished,  even  by  pro- 
longed dialysis  in  distilled  water,  and  it  may  be  questioned 
whether  the  precipitation  that  occurs  on  dialysis  in  water,  is  not 
the  result  of  transformation  into  "  albuminate." 

Nitric  acid  in  sufficient  quantity  gives  a  precipitate  which,  on 
warming,  does  not  dissolve  in  the  manner  characterizing  pro- 
teoses. Saturation  with  sodium  chloride,  gives  only  a  slight  pre- 
cipitate, but  further  addition  of  acetic  acid,  occasions  an  abun- 
dant precipitate.  With  copper  sulphate  and  caustic  potash,  a 
violet  color  is  produced. 
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The  coagulum  produced  by  heat,  dissolves  in  -^  per  cent, 
hydrochloric  acid  when  heated  to  80°.  The  temperature  at 
which  coagulation  commences,  varies  with  the  amount  of  salts 
present,  a  turbidity  usually  appearing  between  40°  and  50°  in 
solutions  which  have  been  dialyzed  until  the  greater  part  of  the 
phaseolin  has  been  separated.  The  10  per  cent,  sodium  chloride 
extract  of  the  bean  meal,  became  turbid  at  52°-55°,  flocks  form- 
ing at  68°-70°.  The  aqueous  extract  of  the  meal,  heated  to  60° 
gave  a  turbidity  but  slightly  increased  by  boiling.  When  10 
per  cent,  of  sodium  chloride  was  added  to  the  aqueous  extract, 
turbidity  occurred  at  37°  and  flocks  formed  at  52°.  The  coagula- 
tion of  this  proteid  by  heat,  proceeds  very  slowly  and  is  com- 
pleted only  by  very  prolonged  heating,  for  days  even,  at  a  tem- 
perature considerably  higher  than  that  at  which  flocks  first 
appear. 

Amount  of  Proteids  in  the  Kidney  Bean. 

The  quantities  of  these  two  proteids  occurring  in  the  kidney 
bean  cannot  be  accurately  determined,  owing  to  the  difficulties 
encountered  in  separating  them.  An  approximate  estimate  is  as 
follows : 

1.  A  sample  of  freshly  ground  air-dry  bean  meal  yielded  by 
combustion,  3.785  per  cent,  of  nitrogen.  Considering  all  the  ni- 
trogen to  exist  as  proteids  containing  16  per  cent,  of  this  element, 
the  proportion  of  proteids  in  the  bean  meal  would  be  (3.785  X 
6.25=)  23.65  per  cent. 

2.  Twenty  grams  of  bean  meal  were  treated  repeatedly  with 
10  per  cent,  sodium  chloride  solution,  until  no  more  proteids 
could  be  extracted.  The  residue,  after  washing  with  water, 
alcohol  and  ether,  weighed  air-dry  11.41  grams  and  contained 
1.877  per  cent,  or  0.214  grams  of  nitrogen,  equivalent  to  1.338 
grams  of  salt-insoluble  proteid,  which  amounts  to  6.69  per  cent, 
of  the  meal.  The  salt-soluble  proteids  were  accordingly  (23.65  — 
6.69  =  16.96)  17  per  cent,  of  the  meal. 

3.  In  making  preparations  4,  5^  6  and  7,  p.  190,  the  phaseolin 
obtained  from  the  salt-extract  amounted  to  14.77  per  cent.  This 
when  weighed  was  not  altogether  pure  or  dry,  but  on  the  other 
hand,  a  part  of  this  proteid  existing  in  the  salt  extract,  was  not 
recovered,  so  that  it  may  be  fairly  assumed  that  the  meal  con- 
tains about  15  per  cent,  of  salt-soluble  phaseolin.  This  deducted 
from   the   17   per  cent,  of  total  salt-soluble  proteids,  leaves  2  per 
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cent,    for    phaselin,    reckoned    water-free,    other   proteids    being 
present  in  very  minute  quantity. 

4.  The  preparations  36,  37,  39  and  40,  pp.  204-6  were  ob- 
tained from  one  and  the  same  portion,  400  grams,  of  bean  meal, 
after  phaseolin  had  been  as  completely  removed  as  practicable. 
These  preparations  after  drying  over  sulphuric  acid,  weighed 
respectively  6.00,  1.60,  0.63  and  0.72  grams,  their  total  weight 
being  8.95  grams,  equal  to  2.24  per  cent,  of  the  meal.  Their 
average  nitrogen  content  was  "14.54  per  cent,  very  nearly  that  of 
phaselin.  Making  liberal  allowance  for  impurities  and  incom- 
plete drying,  they  represent  about  2  per  cent,  of  phaselin. 

5.  Twenty  grams  of  bean  meal  were  extracted  as  completely  as 
possible  with  -^  per  cent,  potash-water.  The  washed  and  air-dry 
residue  weighed  11.27  grams,  and  contained  0.91  per  cent,  or 
0.1026  grams  of  nitrogen,  equal  to  0.611  grams  of  (water-free) 
proteid,  insoluble  in  alkali,  or  to  3.06  per  cent,  of  the  meal.  The 
alkali-soluble  proteid  amounted  therefore  to  (23.65  —  3.06  =  20.59) 
20.6  per  cent,  of  the  meal. 

6.  On  pages  193-4  is  recorded  that  the  proteid  insoluble  in  salt 
solution,  but  dissolved  by  -^  per  cent,  potash,  15,  contained  16  per 
cent,  of  nitrogen  and  accordingly  had  nearly  the  composition  of 
phaseolin.  It  is,  therefore,  probable  that  the  proteid  undissolved 
by  salt-solution,  is  phaseolin.  On  this  assumption,  the  kidney 
bean  examined,  contains  about  21.5  per  cent,  of  phaseolin,  and 
about  2  per  cent,  of  phaselin. 

7.  The  foregoing  data  are  summarized  as  follows  : — The  "  white 
medium  field  bean  "  contains  approximately. 

Phaselin,  salt-soluble 2     percent. 

Phaseolin,  salt-soluble 15  " 

Phaseolin?  salt-insoluble,  alkali-soluble 3.5       " 

Phaseolin?  insoluble  in  salt  and  in  T2T  per  cent,  alkali  3  " 

Total  proteids. 23.5       " 

Schulze,  Steiger  and  Maxwell  have  stated*  that  10  per  cent,  of 
the  nitrogen  of  the  seeds  of  the  horse  bean  (Vicia  faba)  the 
vetch  and  the  pea,  exists  in  non-proteid  form.  Should  such  prove 
to  be  the  case  with  the  kidney  bean,  then  its  total  proteids  would 
be  about  21  per  cent,  instead  of  23.5  per  cent. 

*Versuchs  Stationen  xxxix,  306. 
14 
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Conclusion. 

The  kidney  bean  contains  two  globulins  characterized  by  great 
solubility  in  very  dilute  saline  solutions,  and  by  yielding  precipi- 
tates with  acids  which  are  soluble  in  sodium  chloride  solutions. 
One  of  these  globulins,  phaseolin,  probably  forms  about  20  per 
cent,  of  the  seed,  and  has  the  following  composition,  which  is  the 
average  of  analyses  of  24  different  preparations  : — 

Phaseolin. 

CarboD... 52.58 

Hydrogen 6.84 

Nitrogen 16.47 

Sulphur 0.56 

Oxygen 23.55 


100.00 


This  is  the  proteid  described  by  Ritthausen  in  1884,  to  which 
he  assigned  very  nearly  the  same  composition  as  that  above 
given. 

The  other  proteid,  phaselin,  is  much  more  soluble,  remaining  in 
solution  after  the  phaseolin  has  separated.  It  is  slowly  coagu- 
lated by  heat  at  temperatures  varying  with  the  amount  of  salts 
present  and  the  rapidity  of  heating.  It  is  precipitated  by  acids, 
on  prolonged  dialysis  yields  insoluble  or  albuminate  modifica- 
tions, and  has  more  nearly  the  properties  of  a  globulin  than  of 
any  other  recognized  class  of  proteids.  It  has  an  unusually  low 
nitrogen  and  high  oxygen  content  as  shown  by  the  subjoined 
average  of  the  analyses  of  1 1  different  preparations  : 

Phaselin. 

Carbon _ 51.60 

Hydrogen 7.02 

Nitrogen 14.65 

Sulphur 0.49 

Oxygen 26.24 


100.00 


In   addition   to  these  two  globulins,  the  extracts  were  found  to 
contain  an  exti'emely  small  amount  of  proteose. 
May,  1893. 
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THE   PROTEIDS    OF   COTTONSEED. 

By  Thomas  B.  Osborne  and  Clark  G.  Voorhees. 

The  only  reference  to  the  proteids  of  cottonseed  which  we  can 
find  was  made  by  Ritthausen  in  1881  (Jour.  f.  prakt.  Chem., 
xxiii,  485),  who  stated  that  he  had  been  unable  to  obtain  crystals 
of  proteid  matter  from  this  seed  and  also  that  he  would  soon 
publish  his  completed  investigations  of  the  proteid  bodies  of  this 
as  well  as  of  several  other  seeds  which  he  named.  Papers  on 
the  proteids  of  the  other  seeds  mentioned  by  him  were  subse- 
quently published,  but  we  have  not  found  anything  relating  to 
those  of  cottonseed.  Since  so  long  a  time  has  elapsed,  we  feel 
warranted  in  assuming  that  Ritthausen  has  abandoned  his  inten- 
tion of  reporting  the  results  of  his  investigation.  The  impor- 
tance which  cottonseed  meal  has  assumed  as  a  cattle-food  of  late 
years,  makes  it  desirable  to  understand  its  chemical  composition, 
especially  as  regards  the  nitrogen  compounds  which  it  contains 
so  abundantly.  Our  l-esults  are  not  as  satisfactory  as  we  hoped 
for  when  we  undertook  this  work  but  we  have  decided  to  publish 
them  as  they  stand  and  shall  endeavor  to  make  them  more  com- 
plete in  the  future.  The  difficulties  encountered  are  due  to  the 
presence  of  substances  which  render  filtration  of  the  exti'acts 
extremely  slow  and  to  the  large  amount  of  coloring  matters 
taken  up  from  the  seed  together  with  the  proteids,  which  could 
be  separated  only  with  difficulty  and  large  loss  of  substance. 
The  material  used  in  our  investigation  consisted  partly  of  seed 
from  which  the  cotton  had  been  removed,  but  which  otherwise 
was  in  the  condition  in  which  it  was  harvested.  We  separated 
the  kernels  fi'om  these  seeds  by  chopping  them  in  a  wooden  bowl 
and  sifting  out  the  larger  fragments  of  husk.  We  thus  suc- 
ceeded in  obtaining  meal  nearly  free  from  hulls.  This  meal 
was  bruised  in  a  mortar  and  freed  from  most  of  the  oil  by 
extraction  with  benzine  and  from  benzine  by  drying  in  the  air 
at  the  temperature  of  the  room.  Samples  of  commercial  cotton- 
seed meal  from  which  the  oil  had  been  expressed  by  the  usual 
process  were  also  used  and  gave  the  same  result  when  extracted, 
and  therefore  in  the  following  account  of  our  experiments,  no 
special  mention  is  made  of  the  origin  of  the  meal  employed. 
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a.  Extraction  with  Water. 
100  grams  of  cottonseed  meal  were  extracted  with  3  liters  of 
distilled  water  and  the  filtered  extract  saturated  with  ammonium 
sulphate.  The  small  precipitate  so  produced  was  filtered  off, 
dissolved  in  water,  the  solution  filtered  clear  and  placed  in  a 
dialyzer.  After  remaining  a  week  in  running  water  no  precipita- 
tion occurred,  showing  the  absence  of  any  notable  quantity  of 
globulin  soluble  in  the  dilute  saline  solution  produced  by  the 
salts  of  the  seed  with  the  water  used  in  the  extraction.  The 
dialyzed  solution  gave  no  immediate  coagulum  on  boiling, 
proving  the  absence  of  albumins.  The  solution  was  then  evapo- 
rated over  a  lamp  and,  after  boiling  some  time,  a  light,  bulky 
coagulum  gradually  separated.  When  the  solution  became  quite 
concentrated,  the  coagulum  was  filtered  off,  washed  with  water, 
alcohol  and  ether,  dried  over  sulphuric  acid  and  found  to  weigh 
0.25  gram.  The  filtrate  from  this  coagulum  was  evaporated  to 
small  volume  on  a  water-bath  and  precipitated  by  pouring  into 
absolute  alcohol.  The  precipitated  proteid  was  then  washed 
with  absolute  alcohol  and  ether  and  weighed,  when  dry,  0.40 
gram.  Accordingly,  0.65  per  cent,  of  the  oil-free  meal,  consisted 
of  water-soluble  proteose-like  matter.  The  amount  of  this  sub- 
stance was  so  small,  and  the  difficulty  of  preparing  it  in  a  state 
of  purity  so  considerable,  that  it  was  not  further  examined. 
Other  experiments,  both  with  water  and  saline  solution,  fully 
confirmed  the  results  here  described  and  left  no  doubt  that  the 
amount  of  water-soluble  proteid  is  very  small. 

b.     Extraction  with  Sodium  Chloride  Solution. 

When  treated  with  10  to  20  per  cent,  sodium  chloride  solution, 
the  cottonseed  meal  yields  a  slightly  acid  extract  of  a  yellowish- 
pink  color  which  is  viscid,  and  difficult  to  filter.  When  heated 
slowly,  this  extract  becomes  turbid  at  44°,  flocks,  in  small 
amount,  separating  at  64°.  Filtered  after  heating  to  70°,  the 
solution  becomes  turbid  when  heated  again  to  70°  and  flocks  in 
larger  amount  separate  at  93°. 

Saturation  with  sodium  chloride  gives  a  slight  precipitate. 
Dilution  of  the  extract  with  water  yields  an  abundant  precipitate 
which  is  redissolved  on  warming  and  again  separates  in  the  form 
of  spheroids  when  cooled. 

50  grams  of  oil-free  meal  were  extracted  with  10  per  cent, 
sodium  chloride  solution,   and  the  meal   washed   with  the   same 


PEOTEIDS    OF   COTTONSEED. 


213 


solution  as  long  as  any  proteid  could  be  extracted.  The  extract 
and  washings  were  saturated  with  ammonium  sulphate,  the  pre- 
cipitate produced  filtered  off,  dissolved  in  dilute  sodium  chloride 
brine,  filtered  and  dialyzed  for  four  days.  The  solution  was  then 
removed  from  the  dialyzer  and  the  precipitated  globulin  filtered 
ofi,  washed  with  water,  alcohol  and  ether,  and  dried  over  sul- 
phuric acid.  There  was  thus  obtained  7  grams  or  14  per  cent. 
of  light  yellowish  proteid  which  when  dried  at  110°,  had  the 
composition  given  below,  Preparation  1. 

A  second  preparation  was  made  by  treating  100  grams  of 
meal  with  3  liters  of  20  per  cent.,  sodium  chloride  solution  for 
48  hours  and,  after  filtering,  saturating  the  extract  with  ammo- 
nium sulphate.  The  meal-residue  was  again  treated  with  20  per 
cent,  sodium  chloride  brine  and  after  filtering  the  extract,  it  was 
saturated  with  ammonium  sulphate  and  added  to  the  first. 

The  ammonium  sulphate  precipitate  was  filtered  off  and  dis- 
solved in  10  per  cent,  sodium  chloride  solution,  yielding  a  deep 
brown  liquid.  This  was  filtered  clear  and  dialyzed  till  free  from 
chlorides  when  the  precipitate  was  filtered  off  and  treated  in  the 
usual  way.  There  resulted  15.83  grams  of  globulin  of  a  slightly 
yellowish  color  which  bad  the  composition  stated  below,  Prepara- 
tion 2. 

A  third  preparation  was  obtained  by  extracting  100  grams  of 
meal  with  water  and  then  treating  the  residue  with  20  per  cent, 
sodium  chloride  solution. 

The  salt-extract  was  filtered,  saturated  with  ammonium  sul- 
phate and  otherwise  treated  in  the  manner  already  described  in 
making  preparations  1  and  2.  Only  8.39  grams  of  globulin  were 
recovered,  indicating  a  conversion  into  the  insoluble  modification, 
through  contact  with  water. 

The  composition  of  this  preparation  3,  is  shown  by  the  follow- 
ing figures. 


Cotton   Seed  Globulin. 


l 


i. 

Carbon 51.85 

Hydrogen.  6.78 
Nitrogen.. 18.02 
Sulphur  ..   0.68 

Oxygen 

Ash 0.11 


18.1 


Av. 

Ash- 
free. 

51.85 

51.91 

6.78 

6.79 

18.07 

18.09 

0.68 

0.68 



22.53 

0.1] 

..... 

100.00 

I.         II. 

51.75  

6.87  

17.90  18.15 

0.67  

0.21  


Av. 

Ash- 
free. 

51.75 

51.86 

6.87 

6.88 

18.03 

18.07 

0.67 

0.67 



22  52 

0.21 

.... 

100.00 

Ash- 
free. 

51.66 

51.77 

6.73 

6.74 

17.93 

17.97 

0.71 

0.71 



22  81 

0.22 



100.00 


214      CONNECTICUT   EXPERIMENT   STATION,    REPORT    1893. 

The  properties  and  composition  of  this  substance  are  so  similar 
to  those  of  the  vegetable  vitellin  found  in  the  seeds  of  flax, 
hemp,  wheat  and  other  seeds,  it  seemed  probable  that  the  three 
preparations  just  described  were  not  entirely  pure  and  that  if 
freed  from  all  foreign  matters  they  would  agree  moi-e  closely 
with  the  globulin  of  the  seeds  just  named.  Three  preparations 
were  accordingly  made,  substantially  in  the  manner  already  de- 
scribed and,  after  drying  over  sulphuric  acid,  they  were  redis- 
solved  in  10  per  cent,  sodium  chloride  brine  and  the  resulting 
clear  solutions  were  dialyzed.  The  globulin  thus  reprecipitated 
was  filtered  off,  thoroughly  washed  with  water,  alcohol  and  ether 
and  when  dried  at  110°  analyzed  with  the  following  results  : 

Cotton  Seed  Globulin.     Edestln. 


Carbon 51.59 

Hydrogen 6.68 

Nitrogen 18.72 

Sulphur. 0.75 

Oxygen  

Ash 0.33 


Ash-free. 

, 

Ash-free. 

I. 

6 

II. 

Av. 

Ash-free. 

51.75 

51.56 

51.93 

51.68 

51.58 

51.63 

52.05 

6.70 

6.92 

6.97 

7.11 

6.92 

6.97 

7.02 

18.78 

18.40 

18.52 

18.66 

18.40 

18.53 

18.68 

0.75 

0.50 

0.51 

0.66 



0.66 

0.66 

22.02 



22.07 





21.59 

---- 

0.74 

.... 

0.82 

.... 

0.82 

.... 

100.00  100.00   !  100.00 


We  next  attempted  to  detect  the  presence  of  other  globulins 
in  the  sodium  chloride  extract.  One  kilogram  of  cottonseed  meal 
was  extracted  with  10  per  cent,  sodium  chloride  solution  and  as 
the  extract  after  straining  through  cloth  was  quite  concentrated 
and  could  not  be  filtered,  it  was  shaken  with  ether  so  as  to 
remove  oil  and  other  substances  soluble  in  that  liquid.  On  stand- 
ing, a  part  of  the  aqueous  solution  separated,  leaving  a  super- 
natant layer  consisting  of  an  emulsion  which  long  standing  failed 
to  resolve.  Addition  of  alcohol,  instead  of  breaking  up  the  emul- 
sion, transformed  it  into  a  jelly-like  mass  of  considerable  solidity. 
The  unemulsified  part  of  the  extract,  after  standing  some  time,  was 
decanted  and  dialyzed  free  from  chlorides.  The  dialyzed  solution 
was  allowed  to  stand  until  the  globulin  had  deposited  when  the 
supernatant  liquid  was  decanted.  The  separated  globulin  was 
treated  with  10  per  cent,  sodium  chloride  brine  and  the  solution 
filtered  very  nearly  clear.  This  solution  was  then  dialyzed  for 
18  hours,  during  which  time  a  large  precipitate  formed  which 
was  filtered  off,  washed  with  water,  alcohol  and  ether,  and  when 
dried  over  sulphuric  acid  weighed  23.63  grams,  Preparation  7. 
The  filtrate  was  found  to  be  practically  free  from  proteids.     The 
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solution  decanted  from  the  first  precipitation  of  the  globulin  con- 
tained a  large  amount  of  very  finely  divided  substance  that  would 
not  settle.  A  little  sodium  chloride  was  therefore  added  which  dis- 
solved the  suspended  globulin.  The  solution  was  next  saturated 
with  ammonium  sulphate  and  the  large  precipitate  filtered  off,  dis- 
solved in  water,  the  solution  filtered  perfectly  clear,  and  dialyzed 
for  several  days.  It  was  then  removed  from  the  dialyzer  and  al- 
lowed to  stand  until  the  suspended  globulin  had  mostly  settled- 
out.  The  milky  solution  was  then  decanted  from  the  sediment 
and  the  latter  washed  with  water,  alcohol  and  ether.  After  dry- 
ing over  sulphuric  acid  it  weighed  8.58  grams.  Preparation  8. 
The  solution  decanted  from  8,  after  repeated  filtration  was  ob- 
tained clear  and  was  again  dialyzed.  After  several  days  a  very 
small  precipitate  formed  which  when  subjected  to  the  usual  treat- 
ment weighed  but  0.82  grams.  This  was  much  colored  and 
evidently  impure.  The  solution  filtered  from  this  precipitate 
was  saturated  with  ammonium  sulphate  and  yielded  only  a  very 
small  precipitate  which  appeared  to  consist  mostly  of  proteose. 
The  emulsion  obtained  by  shaking  the  original  extract  with  ether, 
after  standing  some  days  gave  no  evidence  of  resolution.  The 
jellydike  mass  was  therefore  broken  up  and  thrown  on  a  filter. 
A  clear  quick-running  filtrate  was  obtained  which  was  dialyzed 
for  5  days  and  deposited  a  globulin,  that,  after  the  usual  treat- 
ment, weighed  8.43  grams.  Preparation  9.  All  these  prepara- 
tions were  analyzed  with  the  following  results  : 

Cotton  Seed  Globulin.     Edesthst. 


I.            II.           Av.    Ash-free.  Ash-free.  Ash-free. 

Carbon... 51.59  51.45  51.52     51.T5  |  51.38     51.44    51.10     51.33 

Hydrogen 7.04  6.70  6.87        6.90   ,  6.70       6.70      6.88       6.91 

Nitrogen 18.76  18.71  18.74  18.82  18.49  18.51  18.47  18.55 

Sulphur.. 0.61  0.61   0.61 


21.92 


Ash 0.46   0.46 


100.00 


--[23.05  ;  °-60   °-60 
)  l 22.61 

0.12   0.46   


100.00       100.00 


The  above  analyses  show  that  the  first  three  preparations  were 
not  quite  pure  and  the  extract  last  made  affords  satisfactory  evi- 
dence that  no  other  salt-soluble  globulin  exists  in  the  cottonseed 
in  noteworthy  amount.  In  the  following  table  the  analyses  of  the 
purer  preparations  may  be  compared  together. 
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SUMM 

ART  OF    A 

.NALYSES 

OF    COTTC 

iNSEED     ( 

5l< 

)BULIN. 

Edestin. 

Carbon  

4 

51.75 

5 

51.93 

6 

52.05 

7 

51.75 

8 
51.44 

9      Average. 
51.33         51.71 

Hydrogen . . 

6.70 

6.97 

7.02 

6.90 

6.70 

6.91 

6.86 

Nitrogen 

18.78 

18.52 

18.68 

18.82 

18.51 

18.55 

18.64 

Sulphur  

Oxygen 

0.75 
22.02 

0.50 
22.08 

0.66 
21.59 

0.61 
21.92 

\ 

23.05 

0.60 
22.61 

0.62 
22.17 

100.00   100.00   100.00   100.00   100.00   100.00   100.00 

The  table  subjoined  shows  that  this  substance  agrees  in  com- 
position with  the  vitellin  which  exists  in  the  seeds  of  wheat, 
maize,  hemp,  castor  bean,  squash  and  flax.  As  the  properties  of 
the  preparations  obtained  from  all  these  sources  are  substantially 
alike,  there  can  be  little  doubt  that  one  and  the  same  proteid 
exists  in  them  all.  For  this  body  we  adopt  the  name  Edestin, 
from  the  Greek  edsffros,  signifying  edible,  in  view  of  its  occur- 
rence in  so  many  important  food-stuffs. 

Composition  of  Edestin  from  various  Seeds 


Wheat 
kernel. 

Maize 
kernel. 

Hemp 
seed. 

Castor 
bean. 

Squash 
seed. 

Flax 
seed. 

Cotton 
seed. 

Carbon  

51.03 

51.71 

51.28 

51.31 

51.66 

51.48 

51.71 

Hydrogen . . 

6.85 

6.85 

6.84 

6.97 

6.89 

6.94 

6.86 

Nitrogen 

18.39 

18.12 

18.84 

18.75 

18.51 

18.60 

18.64 

Sulphur..  .. 

0.69 

0.86 

0.87 

0.76 

0.88 

0.81 

0.62 

Oxygen 

23.04 

22.46 

22.17 

22.21 

22.06 

22.17 

22.17 

100.00       100.00        100.00        100.00       100.00       100.00       100.00 

The  considerable  differences  in  carbon  and  nitrogen  in  the 
above  analyses  amounting  in  the  extreme  cases  to  0.7  per  cenl. 
are,  in  general,  not  greater  than  the  discrepancies  between 
analyses  of  preparations  from  the  same  seed.  Iu  the  seeds  of 
wheat  and  maize,  other  water-  and  salt-soluble  proteids  occur  in 
considerable  quantities  and  it  is  probable  that  the  crystallized 
preparations  obtained  from  hemp,  castor  bean,  squash  and  flax 
more  truly  represent  the  composition  of  edestin  than  the  amor- 
phous or  spheroidal  substance  yielded  by  the  cereal  seeds. 

The  slight  differences  in  the  deportment  of  solutions  of  these 
preparations  of  edestin  may  be  reasonably  attributed  to  admix- 
tures of  traces  of  other  proteids.* 

c.     Extraction  with  Potash-water. 

After  extraction  with  water  and  sodium  chloride  solution  a 
considerable  amount  of  proteid  was  always  found  in  the  residual 

*  See  paper  on  Crystallized  Vegetable  Proteids,  by  T.  B.  Osborne,  Am.  Chem. 
Journal,  xiv,  p.  688. 
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meal  which  could  be  partly  removed  by  T2¥  per  cent,  potash  solu- 
tion. All  attempts  to  obtain  the  proteid  thus  extracted  in  a 
pure  state,  have  hitherto  entirely  failed.  Much  coloring  matter 
passes  into  the  alkaline  solutions,  and  when  the  proteid  is  pre- 
cipitated goes  down  with  it  and  cannot  be  removed  by  any  pro- 
cess we  have  hitherto  applied. 

When  freshly  prepared,  the  alkaline  extracts,  as  well  as  the 
meal  moistened  with  the  alkali,  are  of  a  bright  reddish  yellow 
color,  but  on  exposure  to  the  air  they  rapidly  darken  and  finally 
become  greenish-black.  So  much  gummy  matter  is  also  extracted 
by  alkaline  solutions  that  it  is  almost  impossible  to  filter  them 
clear.  As  a  result  no  preparations  were  obtained,  the  analysis 
of  which  could  shed  any  light  on  the  composition  of  the  proteid 
which  they  represented.  The  residue  of  meal  after  treatment 
with  potash  still  contains  a  notable  quantity  of  nitrogen. 

d.  Amounts  of  the  different  forms  of  proteids  in  Cottonseed. 

As  already  shown,  the  proteid  matter  of  cottonseed  soluble  in 
water,  consists  almost  wholly  of  proteose.  Making  full  allowance 
for  incomplete  extraction  and  loss,  this  does  not  exceed  0. 75  per  cent, 
of  the  oil-free  meal.  The  highest  yield  of  globulin  recovered  in 
the  preceding  extractions  was  15. S3  per  cent,  of  the  oil-free  meal, 
and  contained  42.3  per  cent,  of  the  total  nitrogen.  After  repeated 
extraction  with  potash  watei*,  the  residue  contained,  in  the  case 
where  extraction  was  most  complete,  11.4  per  cent,  of  the  total 
nitrogen,  showing  that  88.6  per  cent,  of  the  total  nitrogen  had 
been  dissolved.  The  difference  between  the  percentage  of  nitro- 
gen removed  by  sodium  chloride  solutions  and  that  extracted  by 
weak  potash,  represents  the  proteid  dissolved  by  potash-water 
which  is  not  soluble  in  saline  solutions,  and  which  corresponds 
to  46.3  per  cent,  of  the  total  nitrogen,  assuming  all  this  nitrogen 
to  be  present  in  proteid  form. 

These  data  may  be  tabulated  as  follows: — 


Proteose 

Salt-soluble  proteid.     Edestin 

Alkali-soluble  and   salt-insoluble  proteid  .. 

Proteid  insoluble  both  in  salt  and  alkali 

100.0 


Per  cent. 
Air-dry  and  oil- 
free  bean  meal. 

of- 

Total 
nitrogen. 

0.75 
15.83 

2.0 
42.3 
44.3 
11.4 
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METHODS   TO   DETERMINE   THE   AVAILABILITY    OF 
ORGANIC  NITROGEN  IN  FERTILIZERS. 

I.  PEPTIC  DIGESTION.     RESULTS    OF    OUR    FORMER    EXPERI- 
MENTS. 

In  the  Report  of  this  Station  for  1885,  pp.  115-131,  is  an  ac- 
count of  experiments  on  the  solubility  in  pepsin-hydrochloric  acid 
of  such  organic  nitrogenous  matters  as  are  commonly  used  in 
mixed  fertilizers  and  also  of  certain  materials  which,  though 
known  to  be  very  inferior  as  sources  of  nitrogen  to  crops,  are  yet 
put  upon  the  market  for  use  as  fertilizers. 

The  conclusions  from  our  experiments  and  those  of  Drs.  Shepard 
and  Chazal,  our  predecessors  in  this  work,  were  given  substan- 
tially as  follows  : 

"  1.  The  nitrogen  of  dried  blood  (red  and  black,  4  samples), 
cotton  seed  (4  samples),  castor  pomace  and  maize  refuse  (each  1 
sample)  was  in  every  case  soluble  in  pepsin-hydrochloric  acid,  by 
24  hours  digestion,  to  the  extent  of  75  per  cent,  or  more. 

2.  The  nitrogen  of  fish  (10  samples),  dried  animal  matter  (tank- 
age, horse  meat,  etc.,  3  samples),  and  of  bone  (20  samples),  was 
in  every  case  soluble  to  the  extent  of  over  52  per  cent. 

3.  The  nitrogen  of  leather,  steamed  or  extracted  by  benzine, 
was  in  no  case  soluble  to  the  extent  of  over  36  per  cent.  That  of 
horn  shavings,  bone  dust,  ground  horn  and  hoof,  cave  guano,  felt 
waste  and  wool  waste  was  considerably  less  soluble  than  the 
nitrogen  of  leather. 

4.  This  method  divides  the  organic  nitrogenous  matters  used  in 
fertilizers  into  two  classes.  In  one  more  than  one-half  of  the  ni- 
trogen is  soluble,  in  the  other  scarcely  more  than  one-third  is 
soluble.  To  the  first  class  belong  all  the  materials  whose  nitro- 
gen is  known  to  be  readily  '  available'  in  the  usual  sense.  Of  the 
second  class,  the  most  soluble  are  leathers  variously  manipulated, 
which  are  comparatively  valueless  as  ingredients  of  commercial 
fertilizers.  To  some  extent  this  method  is  therefore  a  measure  of 
the  agricultural  value  of  nitrogen.  How  far  it  is  a  measure  must 
be  determined  by  vegetation-experiments  under  accurately  con- 
trolled conditions,  in  which  nitrogen  is  supplied  in  the  same  ma- 
terials which  have  been  tested  by  digestion-experiments. 

In  the  mean  time  the  method  has  decided  value  because  in 
many  cases  it  will  distinguish  in  mixed  fertilizers  between  such 
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forms  of  nitrogen  as  the  general  sense  of  practical  farmers  accepts 
as  available  and  such  as  the  same  tribunal  condemns  as  inert." 


II.   PEPTIC  DIGESTION.     TEIALS  MADE  IN   1893. 
a.  The  Method. 

Preliminary  to  the  tests  of  mixed  fertilizers  in  1893  and  in 
order  to  still  further  prove  the  method  and  to  compare  the  effi- 
ciency of  the  pepsin  now  obtainable  with  that  of  the  pepsin  used 
in  the  experiments  of  1885,  certain  raw  materials  containing  nitro- 
gen were  first  examined. 

With  raw  materials  the  method  pursued  was  as  follows  : 

One  gram  of  the  substance,  pulverized  to  pass  circular  holes 
-^o  in.  in  diameter,  was  brought  into  a  150  c.  c.  flask,  with  100  c.  c. 
of  pepsin-hydrochloric  acid  solution.* 

This  solution  was  prepared  by  mixing  5  grams  of  Parke  and 
Davis'  pulverized  pepsin  (guaranteed  to  dissolve  2,000  times  its 
weight  of  coagulated  white  of  egg)  in  1,000  c.  c.  of  hydrochloric 
acid  diluted  to  a  strength  of  two-tenths  per  cent. 

The  flasks  containing  the  weighed  substance  together  with  pep- 
sin solution  were  kept  for  24  hours  loosely  corked  in  a  water-bath 
having  a  constant  temperature  of  40°  C. 

At  the"  end  of  the  2d,  5th,  8th  and  11th  hours,  2  c.  c.  of  a  ten 
per  cent,  hydrochloric  acid  solution  were  added. 

After  twenty-four  hours'  digestion  the  contents  of  the  flasks 
were  filtered  and  nitrogen  was  determined,  by  the  Kjeldahl 
method,  in  the  washed  and  dried  residues. 

b.  Digestion   op   Raw    Matekials   mostly   op   Known   Good 

Quality. 

Ground  Bone. — The  nitrogen  of  eight  samples  of  fine,  clear, 
hard  bone,  presumably  the  ground  sawings  and  shavings  from 
the  manufacture  of  bone  and  "  ivory"  goods,  had  an  average 
solubility  of  96.5  per  cent.  The  highest  observed  solubility  was 
99.5,  the  lowest  94.3. 

The  average  nitrogen-solubility  of  the  other  21  samples  of  bone, 
which  included  raw  and  steamed  bone  as  well  as  bone  from  glue 
factories,  was  88.9  per  cent.     The  highest  solubility  was  97.1,  the 

*  This  digestive  solution  will  be  commonly  referred  to  as  pepsin  simply. 
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lowest  69.2.  A  single  exception  to  the  above  statement  was  a 
sample  sent  to  the  Station  as  "  Preston's  Ground  Bone,"  No. 
3750.  It  was  a  mixed  fertilizer  containing  3.52  per  cent,  of 
nitrogen,  7.33  per  cent,  of  phosphoric  acid  and  3.50  per  cent,  of 
potash.  The  nitrogen-solubility  of  this  sample  was  only  59.7  per 
cent.  The  sample  gave  reactions  which  are  characteristic  of 
leather. 

Dried  Blood. — A  sample  of  "English  Dried  Blood"  had  a 
nitrogen-solubility  of  94.2  per  cent.,  one  of  black  blood  of  S3. 8 
per  cent. 

Tankage. — In  three  samples  the  average  amount  of  nitrogen 
dissolved  was  73.6  per  cent. ;  the  highest  82.1,  the  lowest  66.2 
per  cent. 

Dry  Ground  Fish. — The  nitrogen  of  two  samples  was  soluble 
to  the  extent  of  75.6  and  75.8  per  cent. 

Ammonite. — The  nitrogen  dissolved  from  a  single  sample  was 
78.2  per  cent. 

Cotton  Seed  Meal. — The  average  nitrogen-solubility  of  five 
samples  of  decorticated  upland  meal  was  86.4  per  cent.  The 
lowest  solubility  was  81.4,  the  highest  91.6  per  cent. 

The  nitrogen-solubility  of  three  samples  of  undecorticated  "  Sea 
Island  "  meal  was  considerably  less.  The  average  solubility  was 
77.7  ;  highest  82.6,  lowest  74.3  per  cent. 

Castor  Pomace. — The  average  nitrogen-solubility  of  four  sam- 
ples was  88.5  per  cent.  ;  highest  90.0,  lowest  85.7. 

Linseed  Meal. — The  solubility  of  the  nitrogen  of  one  sample 
tested  was  83.8  per  cent.  The  nitrogen  of  a  mixed  fertilizer, 
3853,  in  which  linseed  meal  is  used  as  the  source  of  nitrogen,  had 
a  solubility  in  the  pepsin  of  87.7  per  cent. 

Pea  Meal. — The  nitrogen  of  a  single  sample  was  soluble  in 
pepsin  solution  to  the  extent  of  92.2  per  cent. 

c.  Digestion  of  Cheap  "Ammoniates,"  used  as  Adulterants. 

The  following  are  results  of  tests  made  on  samples  of  certain 
suspicious  articles  which  were  offered  to  "  the  trade"  during  the 
season  of  1893. 

We  are  credibly  informed  that  in  many  places  where  tanning 
or  boot  and  shoe  making  are  large  industries,  the  hide  and  leather 
scraps  are  bought  up  and  "  manufactured  "  for  the  fertilizer  trade. 
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There  are  at  least  two  kinds  of  material  put  on  the  market  from 
these  sources.  One  consists  of  tanners'  refuse,  from  which  the 
grease  is  first  extracted  and  which  is  then  pressed  in  bags.  This 
lias  a  snuff-brown  color.  Another  consists  of  leather  chips  which, 
after  grease  has  been  removed,  are  made  brittle  by  acid  or 
heat.  This  stuff,  when  ground,  is  not  unlike  dried  blood  in  ap- 
pearance, but  when  unmixed  has  the  smell  of  leather  and  where 
benzine  has  been  used  to  extract  grease,  the  odor  of  this  solvent 
becomes  evident  on  pulverizing  the  leather.  Thousands  of  tons 
of  this  material  are  manufactured  yearly. 

Various  forms  of  wool  waste,  as  well  as  horn  and  hoof  meal 
are  also  known  to  be  in  the  market  and  are  often  sold  under  the 
name  of  "  animal  matter"  or  "  tankage." 

The  articles  examined  are  briefly  described  as  follows  : 

A.  "Animal  matter,  running  about  10  per  cent,  ammonia." 
Price  $2.50  per  unit  of  ammonia,  March  25,  1893. 

B.  "  Tankage."  Price  very  low.  Its  appearance  is  much  like 
that  of  dried  blood.  It  smells  like  leather  and  when  pulverized 
emits  a  faint  odor  of  benzine. 

C.  "  Sample  of  50  tons  fine  ground  Animal  Matter,  testing 
about  10  per  cent,  ammonia.     $2.40  per  unit  f.  o.  b." 

D.  "  Tankage  made  in  Philadelphia  to  amount  of  300  tons 
at  least,  testing  about  10  per  cent,  ammonia.  Price  $2.40  per 
unit." 

E.  "Fine  Ground  Animal  Matter  testing  about  10  percent, 
ammonia.     60-80  tons  at  $2.50  per  unit  ex.  steamer  N.  Y." 

F.  "Tankage."     $2.50  per  unit  ex.  ship. 

Gl.  "Ammonite,  Type  A.  Testing  about  17  to  18  per  cent, 
ammonia.  Probably  could  secure  25  tons  a  month  at  $2.60  ex. 
ship." 

Samples  A,  B,  D,  E,  are  unquestionably  in  great  part  leather. 

These  "goods"  are  well  adapted  to  use  in  compounding  fertil- 
izers. They  "analyze  well"  and,  at  the  prices  quoted,  supply 
nitrogen  for  from  14.6  to  15.8  cents  per  pound  wholesale,  which, 
mixed  with  the  materials  required  for  the  "Superphosphates"  sold 
in  Connecticut,  would  be  "valued  "  by  this  Station  at  17-J  cents 
and  would  cost  the  purchasers  on  the  average  24-J  cents  per 
pound.  See  pages  37-41,  where  the  average  cost  of  nitrogenous 
superphosphates  is  shown  to  exceed  the  average  valuation  by  40£ 
per  cent. 
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Nitrogen  of  inferior  "Ammoniates"  and  its  Solubility  in 

Pepsin. 

Total  Nitrogen     Pepsin-soluble  Nitrogen     Pepsin-soluble  Nitrogen 

in  per  cent,  of  the  in  per  cent,  of  the  in  per  cent,  of  total 

substance.  substance.  Nitrogen. 

A 7.70  2.68  34.8 

B  ...    7.27  2.58  35.5 

C 7.78  2.51  32.2 

D 8.07  4.23  52.4 

E 8.07  3.18  39.4 

E 7.64  2.88  37.7 

G ...13.72  5.73  41.8 

A  comparison  of  the  results  of  these  tests  made  in  1893  with 
those  made  on  similar  materials  in  1885  shows  substantial  agree- 
ment and  proves  that  the  pepsin  solutions  used  in  the  two  series 
of  trials  were  alike  in  their  solvent  action. 

d.  Digestion  of  Mixed  Fertilizers. 

Every  mixed  fertilizer  analyzed  at  this  Station  during  the 
season  of  1893  was  tested  with  pepsin-hydrochloric  acid  to  deter- 
mine the  solubility  of  its  organic  nitrogen  in  that  reagent.  The 
object  of  this  treatment  was  to  learn  if  there  are  fertilizers  of  this 
class  in  the  Connecticut  market  whose  organic  nitrogen  is  so  far 
insoluble  as  to  make  their  further  examination  desirable. 

One  gram  of  the  mixed  fertilizer  was  washed  on  a  filter  with 
about  250  c.  c.  of  cold  water  to  remove  soluble  salts  and  the  resi- 
due was  treated  with  pepsin  solution  as  already  described. 

It  is  unnecessary  to  give  in  detail  the  nitrogen-solubility  of  each 
of  the  125  brands  of  mixed  fertilizers  examined  in  this  manner. 
The  general  results  are  as  follows  : 

Solubility  in  Pepsin  of  the  Organic  Nitrogen  of  125 
Mixed  Fertilizers. 
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The  organic  nitrogen  of  the  three  brands  that  head  the  above 
table  is  that  of  hard,  clear  bone. 
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In  so  far  as  this  method,  in  its  present  development,  can  indicate, 
a  fertilizer,  60  per  cent,  of  whose  organic  nitrogen  is  pepsin-solu- 
ble, may  be  regarded  as  satisfactory. 

There  is  indeed  no  reason  to  condemn  a  fertilizer  whose  nitro- 
gen-solubility is  but  50  per  cent.,  without  further  evidence.  But 
when  the  nitrogen-solubility  is  under  50  per  cent,  the  fact  in  itself 
is  suspicious. 

Of  the  125  brands  of  mixed  fertilizers  examined,  this  method 
accordingly  finds  that  105  were  above  suspicion,  12  were  near  the 
danger  line,  and  8  were  to  be  suspected  of  containing  some  com- 
paratively worthless  form  of  organic  nitrogen.  The  method  can- 
not at  present  do  more  than  create  a  strong  presumption  for  or 
against  the  quality  of  the  goods. 

III.  PUTREFACTIVE  DECAY,  EXPERIMENTS  OF  1893. 
a.  The  Method. 

It  was  sought  to  determine,  in  a  considerable  number  of  fertil- 
izers, the  quantity  of  nitrogen  which  is  made  soluble  by  putre- 
factive processes. 

The  tests  were  made  as  follows : 

Bone,  fish,  dried  blood  and  all  other  materials  which  were  free 
from  nitrates  and  salts  of  potash  and  ammonia,  were  brought 
directly  into  flasks  for  putrefaction. 

Of  mixed  and  acidulated  fertilizers,  duplicate  portions  of  two 
grams  each,  were  washed  on  filters  with  about  250  c.  c.  ot  cold 
water,  to  remove  soluble  matters. 

The  washed  residues,  or  two  grams  of  raw  material  containing 
no  soluble  salts,  were  brought  into  flasks  with  350  c.  c.  of  distilled 
water  and  10  c.  c.  of  a  solution  in  which  raw  beef  and  horse  manure 
had  been  allowed  to  putrefy  for  some  days. 

The  flasks  stood  in  an  outbuilding  exposed  to  summer  tempera- 
ture, in  a  dim  light  and  protected  from  insects.  From  time  to 
time  their  contents  were  shaken  up  and  the  evaporated  water  was 
replaced. 

After  forty-eight  days  the  solutions  were  all  filtered,  nitrogen 
was  determined  in  some  of  the  residues,  the  others  were  washed 
back  into  the  flasks  with  350  c.  c.  of  tolerably  pure  lake- water 
from  the  service  pipes.  To  each  was  added  10  c.  c.  of  putrid 
filtrate  from  the  foregoing  filtrations. 
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The  flasks  were  left  in  the  outbuilding  till  late  in  September 
when  they  were  brought  into  the  laboratory,  where  they  remained 
at  a  nearly  uniform  temperature  of  about  70°  F.  After  79 
days  from  the  beginning  of  the  test,  nitrogen  was  determined  in 
certain  of  the  samples;  after  145  days  certain  others  were  exam- 
ined and  the  test  was  concluded  after  215  days.  The  results  are 
as  follows : 


b.  Putrefaction   of   Raw   Materials. 

It  appears  that  in  many  cases  there  was  considerable  dissolving 
of  nitrogen  after  the  lapse  of  145  days,  in  some  instances  as  much 
as  9  per  cent,  became  soluble  during  the  last  two  months. 

In  a  considerable  number  of  cases,  the  quantity  of  nitrogen  dis- 
solved by  putrefaction,  during  7  months,  does  not  agree  with  or 
bear  any  very  definite  relation  to  the  quantity  dissolved  by  pepsin 
solution. 

The  most  striking  discrepancies  are  observed  with  ground  bone. 
All  the  samples  were  pulverized  to  pass  holes  of  -^  inch,  but 
while  in  four  cases  the  correspondence  of  percentages  by  the  two 
methods  is  fair,  in  five  other  cases  there  is  no  agreement  what- 
ever. 

The  widest  discrepancies  occurred  with  the  samples  of  hard 
raw  bone,  which  it  is  evident  are  likely  to  be  less  finely  ground 
than  the  steamed  or  soft  bone  and,  if  pulverized  to  the  same 
degree,  are  less  easily  penetrated  and  dissolved  by  the  putrefac- 
tive agencies. 

Extremely  fine  pulverization  might  have  increased  the  nitro- 
gen-solubility in  putrefaction  very  considerably  and  thus  have 
made  a  more  satisfactory  agreement  with  the  results  of  the  peptic 
digestion. 

The  nitrogen  of  cottonseed  meal,  linseed  meal  and  castor 
pomace  was  quite  readily  dissolved  during  putrefaction  though 
not  to  the  same  extent  as  with  pepsin  solution. 

It  is  noticeable  that  the  nitrogen  of  the  two  samples  of  unde- 
corticated  meal  is  much  less  soluble  than  that  of  clear  decorticated 
meal  under  putrefaction  as  well  as  in  pepsin  solution. 

In  the  single  samples  of  fish,  blood  and  ammonite  there  was  sub- 
stantial agreement  between  the  results  of  the  two  methods. 
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Solubility  of  Organic  Nitrogen  in  various  Raw  Materials. 

Organic  Nitrogen  Dissolved 
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Lastly,  the  two  methods  of  determining  nitrogen-solubility 
fairly  agree  in  the  case  of  three  nitrogenous  materials,  known  to 
be  of  inferior  quality,  as  appears  below. 

Nitrogen-Solubility 
in  Pepsin  Solulion.  under  Putrefaction. 

F.  "Tankage" 37.7  per  cent.  35.2-37.0 

C.  "Ground  Animal  Matter"  ..   32.2        "  41.5-42.7 

G.  'Ammonite  A" .41.8        "  37.1-47.6 

c.  Putrefaction  of  Mixed  Fertilizers. 

The  next  table  presents  the  general  results  of  the  tests  of 
mixed  fertilizers  by  the  putrefactive  method  and  a  comparison 
with  the  peptic  digestion  of  the  same  articles. 

There  is  seen  to  be  a  practical  conformity  between  the  indica- 
tions of  the  two  methods,  though  in  many  cases  the  agreement  is 
not  close. 

15 
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Organic  Nitrogen  dissolved  out  of  Mixed  Fertilizers. 


By  Pepsin 
in  24  hrs. 

In  pei 

•  cent,  of  total  Nitrogen 

By  Putrefaction 
in  145  days. 

in  215  days. 

No. 

of  tests 

Extremes. 

Average. 

No. 

of  tests 

?.  Extremes.   Average. 

80-90  p.  c. 

3 

73-83  p.  c. 

77.0  p.  c. 

3 

71-86  p.  c.     79.9  p.  c. 

70-80    " 

6 

68-74    " 

71.2    " 

9 

68-84    "        73.8    " 

60-70    " 

6 

60-71     " 

65.5    " 

6 

62-72     "        67.2    " 

50-60    " 

3 

62-67     " 

64.7     " 

4 

59-67     "        61.8    " 

Under  50    " 

2 

52-58     " 

55.0    " 

1 

54.5    " 

IV.     COMPARISON  OF  THE  TESTS  OF   NITROGEN-SOLUBILITY 

WITH    THE    RESULTS    OF   VEGETATION-CULTURES 

IN  1893. 

a.  Description"  of  Fertilizers  chosen  for  these  Trials. 

Six  samples  were  selected  from  those  examined  by  the  pi*eviously 
described  tests,  for  a  more  thorough  study  of  their  nitrogen-solu- 
bility and  also  of  their  crop-producing  power,  and  will  be  referred 
to  as  A,  B,  C,  D,  E  and  F. 

E  is  a  so-called  "  complete  manure"  which,  judged  simply  by 
the  solubility  of  its  nitrogen  in  pepsin,  would  be  above  any 
suspicion. 

D,  a  "  ground  bone,"  having  reactions  indicating  the  presence 
of  leather  and  A,  a  "  complete  fertilizer"  are  of  rather  questiona- 
ble value  as  far  as  their  nitrogen-solubility  is  concerned.  C,  a 
"  special  potato  manure"  is  even  more  suspicious ;  and  B,  a  "  flour 
of  bone  phosphate"  is  certainly  condemned  by  the  low  solubility 
of  its  nitrogen  in  pepsin.  To  this  series  was  added  F,  which, 
though  it  contained  some  leather,  yet  had  a  nitrogen-solubility  of 
over  70  per  cent.  A  100  pound  bag  of  this  material  had  been 
received  with  the  statement  that  it  was  leather,  prepared  by  a 
special  process,  believed  to  render  it  available  for  plant  food. 
Subsequent  inquiry  showed  that  it  contained  a  good  deal  of  tank- 
age with  some  leather.  The  solubility  of  its  nitrogen  in  pepsin 
first  indicated  to  us  that  the  article  was  better  than  originally 
represented. 

b.  Peptic  Digestion  of  the  Original  Samples. 

A  considerable  quantity  of  each  of  the  materials  just  described 
was  ground  to  pass  a  sieve  with  round  holes  -^  inch  in  diameter, 
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and  each  was  a  second  time  examined  with  reference  to  its  nitro- 
gen-solubility in  pepsin  solution  with  the  subjoined  results. 

Nitrogen-Inventory  and  Digestion  op  the  Original  Samples. 

A.  B.  0.  D.        E.         P. 

Nitrogen  as  Nitrates* 1.65      .76      

Nitrogen  as  Ammonia* 89  .17  .08      

Nitrogen,  Orgauic* 2.12  1.29  3.40  3.57     2.78     10.24 

Total  Nitrogen* 3.01  3.11  3. 48  3.57    3.54    10.24 

Per  cent,  of  the  Organic  Nitrogen  which,  is 

soluble  in  pepsin  solutionf ..55.2  41.1  49.1  63.8    85.6    82.40 

Organic  Nitrogen  insoluble  in  water* 1.87  1.15  2.84  3.05     2.44       6.58 

Per  cent,  of  the  Organic  Nitrogen  insoluble 

in  water,  which  is  soluble  in  pepsin 

solutionf... 49.2  33.9  34.1  57.8     81.9       72.7 

c.  Removal  of  Soluble  Nitrogen  from  the  Original  Samples. 
Preparation  of  Test  Samples. 

Some  of  the  materials  contained  nitrogen  as  nitrates  or  ammonia- 
salts.  In  order  to  test  the  crop-producing  power  of  the  organic 
nitrogen  it  was  necessary  to  remove  these  soluble  forms  of  this 
element. 

A  considerable  quantity  of  each  trial-fertilizer  was  therefore 
washed,  first  by  decantation  and  then  on  filters,  with  cold  water, 
till  the  washings  were  colorless  and  contained  only  the  slightest 
traces  of  either  sulphuric  acid  or  chlorine. 

By  this  means  were  removed  all  ammonia-salts  and  nitrates,  as 
Well  as  that  portion  of  the  organic  nitrogen  which  was  soluble  in 
water. 

The  washed  residues  were  dried  at  a  temperature  not  above 
90°  F.,  thoroughly  mixed  and  kept  in  securely  stoppered  bottles. 

The  determinations  of  total  nitrogen  and  the  solubility  of  the 
nitrogen  in  pepsin  solution,  of  these  prepared  test  samples,  are 
given  below. 

Nitrogen-Inventory  and  Digestion  of  the  Test  Samples. 

A        B.        C. 

Total  Organic  Nitrogen*... 3.30       2.38       5.73 

Organic  Nitrogenf  soluble  in  pepsin.     44.5       26.8       29.8 

*  Per  cent,  reckoned  on  Test  Sample. 

f  Per  cent,  reckoned  on  Total  Organic  Nitrogen. 


D. 

E. 

P. 

4.17 

4.43 

10.03 

49.6 

83.3 

66.3 
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These  results  on  solubility,  obtained  from  the  washed  residues 
of  large  quantities  of  material,  confirm,  in  a  general  way,  the 
results  previously  obtained  with  washed  residues  from  a  single 
gram  of  material. 

d.  Putrefaction  of  Test  Samples. 

The  effect  of  putrefaction  on  the  solubility  of  nitrogen  in  these 
washed  samples  was  studied  in  the  following  manner. 

Into  narrow-necked  flasks  of  about  500  c.  c.  capacity  were 
weighed  duplicate  portions  of  each  of  the  six  materials  under  ex- 
periment, together  with  .12  grams  of  tobacco  ash,  which  had  been 
slightly  acidified  with  phosphoric  acid  and  dried.  300  c.  c.  of 
water  from  the  city  service  pipes  were  added  to  each  flask  and 
the  contents  were  boiled  briskly  for  an  hour.  Before  cooling,  the 
necks  of  the  flasks  were  filled  with  sterilized  cotton  plugs. 

To  each  flask  was  next  added  .05  gram  sodium  carbonate,  suf- 
ficient to  neutralize  any  free  acid  and  to  give  the  contents  an 
extremely  slight  alkaline  reaction  and  finally  was  introduced  1  c.  c. 
of  a  putrid  extract  from  a  mixture  of  rotting  meat  and  manure. 

The  flasks  were  placed  in  a  water-bath  which  was  kept  at  a 
constant  temperature  of  100°  F.  during  the  day  and  allowed  at 
night  to  sink  to  the  temperature  of  the  room,  which  did  not  vary 
much  from  16°  F. 

From  time  to  time  the  flasks  were  gently  shaken  and  after 
twenty-one  days  their  contents  were  filtered,  and  the  residues, 
without  washing,  were  brought  back  into  the  flasks  with  300  c.  c. 
of  water  and  the  same  quantities  of  tobacco  ash,  sodium  carbonate 
and  putrefying  solution  as  before  and  let  stand  for  fifty-two  days 
longer. 

In  the  filtrates  just  mentioned  were  determined  both  the  total 
nitrogen  and  that  portion  of  it  which  was  volatile  when  distilled 
with  magnesium  oxide.  This  volatile  portion  is  designated  "  as 
ammonia  "  in  the  following  tabulated  statement. 

To  conclude  the  experiment,  the  contents  of  the  flasks  were 
again  filtered,  the  residues  were  thoroughly  washed  and  the  fil- 
trates with  the  washings  were  examined  as  above  described.  The 
nitrogen  of  the  residues  was  also  determined. 

Following  are  the  results.  The  duplicate  tests  are  given  in 
detail  and  the  average  of  the  two  is  stated  in  the  general  result. 
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In  these  experiments,  where  every  thing  was  favorable  to  bac- 
terial growth,  the  putrefactive  process  was  practically  completed 
within  three  weeks.  Very  little  more  nitrogen  was  dissolved 
during  the  succeeding  52  days. 

A  very  considerable  quantity  of  nitrogen,  amounting  in  one  case 
to  a  third  of  the  whole  quantity  in  the  flask,  escaped  from  the 
flasks,  whether  altogether  as  ammonia  or  in  some  other  gaseous 
form  was  not  determined.  The  greater  rapidity  of  the  putrefac- 
tive process  here  as  compared  with  that  observed  in  the  experi- 
ments described  on  page  225  is  explained  by  the  higher  tempera- 
ture, the  presence  of  a  nutritive  solution  which  favored  bacterial 
growth  and  possibly,  by  the  use,  in  the  last  tests,  of  city  water 
exclusively,  in  place  of  distilled  water  which  has  been  claimed  to 
be  unfavorable  to  bacteria. 

Comparing  these  results  with  the  solubilities  in  pepsin,  it  ap- 
pears that  B  was  the  least  soluble.  If  we  call  the  solubility  of  B 
in  each  case  100,  the  relative  solubility  of  the  others  will  be  as 
follows  : 

A.       B.       C.       D.       E.       F. 

Relative  Nitrogen-solubility  in  pepsin  solution.   166     100     111     185     311     247 

"  under  putrefaction.   153     100     132     122     207     179 

The  two  fertilizers  most  soluble  in  pepsin  are  most  soluble 
under  putrefaction,  the  one  least  soluble  in  pepsin  is  also  least 
soluble  under  putrefaction,  but  there  is  no  very  close  agreement 
in  the  results  by  the  two  methods. 

The  pepsin  method  is  more  convenient  and  rapid,  the  putrefac- 
tion method  might  be  regarded  as  a  nearer  approach  to  the 
"natural"  method  by  which  organic  nitrogenous  matters  are  dis- 
integrated in  the  soil  and  prepared  for  appropriation  by  plants. 
It  is  not  certain,  however,  that  putrefaction  gives  a  better  indi- 
cation of  the  relative  value  of  fertilizers,  as  a  nitrogen  supply  to 
plants,  than  the  pepsin  method. 

The  question  still  remains  whether  either  treatment  is  a  proper 
criterion  of  the  availability  of  the  nitrogen  of  fertilizers. 

e.  Vegetation  Cultures.     Description  of  Method. 

As  a  contribution  to  the  answer  of  this  question  the  following 
vegetation  experiments  were  made  during  the  summer  of  1893. 
It  is  thought  best  to  publish  the  results  now  although  it  is  not 
claimed  that  they  are  absolutely  decisive.     It  is  hoped  that  experi- 


AVAILABILITY    OF   ORGANIC   NITROGEN.  231 

ment  during  the  coming  season  may  add  more  to  our  knowledge 
of  the  subject. 

The  general  plan  of  these  experiments  was  to  test  the  crop-pro- 
ducing power  of  the  organic  nitrogen  of  the  different  fertilizers, 
by  growing  Indian  corn  with  their  aid,  in  pots  filled  with  soil, 
that  was  of  itself,  nearly  destitute  of  nitrogen  available  to  the  corn 
plant.  These  soils  contained  potash,  phosphoric  acid,  and  all  the 
other  elements  of  plant  food,  excepting  nitrogen,  in  excess  of  the 
requirements  of  the  crop,  and  were  supplied,  as  required,  with  suf- 
ficient water.  Four  pots  were  devoted  to  each  of  the  six  fertil- 
izers. To  the  soil  in  one  of  these  four  pots  was  added  one  deci- 
gram of  organic  nitrogen,  supplied  by  the  fertilizer  under 
experiment.  The  second  pot  received  two  decigrams,  the  third 
pot  four  decigrams,  and  the  fourth  pot  eight  decigrams  of  organic 
nitrogen.  After  the  crops  in  these  pots  had  finished  growing 
they  were  harvested  separately,  dried  and  weighed.  The  crop- 
producing  power  of  the  different  fertilizers,  is  therefore  measured 
and  compared  by  the  dry  weights  of  these  several  crops.  The 
details  of  the  experiment  here  follow  : 

Pots. — The  pots  used  were  made  of  "  galvanized  "  iron,  wired 
on  the  upper  edge.  They  were  seven  inches  in  diameter,  nine 
inches  deep,  the  bottom  slightly  concave,  and  in  the  center  of  the 
bottom  was  a  hole  with  a  collar  f  of  an  inch  in  diameter,  which 
eould  be  closed  with  a  rubber  stopper.  Each  pot  was  supported 
on  three  iron  legs,  so  that  the  lowest  point  of  the  collar  referred 
to  was  3f  inches  above  the  platform  on  which  the  pot  stood. 
The  general  appearance  of  the  pots  may  be  seen  by  reference  to 
the  plate  facing  page  234. 

The  Artificial  Soil  consisted  of  sifted  anthracite  coal  ashes, 
to  which  five  per  cent,  of  peat  moss  had  been  added.  The  coal 
ashes,  fresh  from  the  Station  steam  heater,  were  sifted  through 
a  wire  sieve  having  square  meshes,  four  to  the  inch.  The  ashes 
were  perfectly  neutral  in  reaction,  and  contained  t-§-q  of  one  per 
cent,  of  nitrogen.  The  peat  moss  was  from  a  fresh  bale,  which 
we  are  informed,  is  imported  for  stable  bedding.  It  was  sifted, 
and  only  that  part  was  used  which  passed  a  sieve  with  about  six 
meshes  to  the  inch.  This  peat  has  a  slight  acid  reaction,  one 
gram  neutralizing  about  .0033  grams  of  barium  hydroxide.  Dis- 
tilled with  magnesia,  four  grams  yielded  no  trace  of  ammonia. 
The  peat  moss  contains  T4¥9¥  of  one  per  cent,  of  nitrogen.  This 
mixture  of  peat  and  ashes  contained  18.4  per  cent,  of  moisture  and 
when  saturated  with  water,  held  101  per  cent,  of  that  liquid. 
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TJie  Supply  of  Fertilizer  Ingredients. — Phosphoric  acid  was 
supplied  in  the  form  of  Thomas  slag  and  phosphatic  guano. 
Four  grams  of  the  former  and  one  gram  of  the  latter,  containing 
together  .94  grams  of  phosphoric  acid,  were  added  to  each  pot 
and  were  more  than  sufficient  to  neutralize  the  acid  reaction  of 
the  peat  contained  in  the  artificial  soil.  Potash  was  supplied  to 
each  pot  in  the  form  of  one  gram  of  muriate  of  potash. 

Charging  the  Vegetation  Pots. — After  thorough  washing  and 
drying,  each  pot  was  fitted  with  a  rubber  stopper  beneath  and  a 
piece  of  wire  gauze  over  the  hole  in  the  bottom  and  washed  fine 
quartz  gravel  was  poured  in,  till  the  weight  of  the  pot  and  con- 
tents was  exactly  2000  grams.  The  layer  of  gravel  was  from 
\  to  -J  inch  deep  in  the  shallowest  part. 

At  the  side  of  each  pot  within  was  placed  vertically  a  glass 
tube  of  about  \  inch  bore,  planted  below  in  the  gravel  and  pro- 
jecting about  \  inch  above  the  upper  rim  of  the  vessel.  Into 
each  pot  were  next  poured  2000  grams  of  the  artificial  soil  which 
had  been  already  thoroughly  intermixed  with  5  grams  of  the 
phosphates  before  mentioned,  and  with  the  weighed  amount  of 
organic  nitrogen  designed  for  that  pot,  as  well  as  with  100  grams 
of  water — the  whole  charge  being  pressed  down  to  the  same  level 
in  all  the  pots.  100  c.  c.  of  water,  containing  in  solution  1  gram 
of  pure  potassium  chloride,  was  poured  slowly,  without  flooding, 
over  the  surface. 

Water  was  then  very  carefully  poured  on  the  surface  of  each 
pot  till  the  total  weight  of  pot  and  contents  was  5800  grams. 

The  pots  were  filled  on  the  25th  of  June.  On  the  27th,  5  ker- 
nels of  "Early  Minnesota"  corn,  a  dwarf  variety,  were  planted  an 
inch  deep  and  at  the  same  distance  apart  in  each  pot.  The  seeds 
had  been  selected  from  near  the  butts  of  the  ears  and  were  very 
nearly  uniform  in  weight. 

150  grams  of  garden  soil  were  shaken  up  with  1500  c.  c.  of 
water,  and  after  the  coarser  particles  had  subsided  10  c.  c.  of  the 
water-extract  were  added  to  each  pot. 

The  soil  having  shrunk  together  somewhat,  300  grams  more  of 
artificial  soil  were  added  to  each  pot. 

As  soon  as  the  maize  plants  were  an  inch  high,  two  of  them 
were  extirpated  and  buried  just  below  the  surface  of  the  soil, 
leaving  three  to  grow. 

In  addition  to  the  24  pots  which  contained  added  nitrogen  in 
the  various  forms  and  amounts  already  given,  two  pots  were  set 
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up  like  the  others  in  all  respects  except  that  no  nitrogen  was 
added  to  them  beyond  what  was  contained  in  the  artificial  soil. 

Water. — The  water  used  was  from  the  city  service  pipes,*  freed 
from  all  suspended  matters  by  filtering  through  unglazed  porce- 
lain in  the  Pasteur-Chamberland  Filter  and  was  very  pure,  con- 
taining about  40  parts  of  total  solids  per  million. 

During  the  early  stages  of  growth  the  water-content  of  the  soil 
in  the  pots  was  brought  to  35  per  cent. — determined  by  weighing 
the  pots — and  then  allowed  to  sink  to  20  per  cent,  before  water- 
ing again.  It  was  soon  seen  that  the  plants  suffered  from  lack  of 
water,  and  thereafter  the  water-content  was  brought  at  each 
watering  to  40  per  cent,  and  not  allowed  to  sink  below  30  per 
cent.  At  each  watering  100  c.  c.  of  water  were  poured  on  the 
surface  and  the  rest  was  supplied  through  the  glass  tube  to  the 
bottom. 

The  pots  stood  in  a  small  greenhouse,  which  though  not  well 
suited  for  these  experiments  was  the  only  safe  place  at  our  dispo- 
sal. Large  insects  were  excluded  by  netting.  Constant  care 
was  required  to  prevent  damage  by  small  spiders. 

As  the  bottom  leaves  of  the  plants  died  they  were  cut  off  and 
preserved  in  bottles  suitably  labeled  and  were  weighed  with  the 
plants  to  which  they  belonged. 

In  these  trials  it  was  necessarily  planned  that  the  maize  plants 
be  furnished  equally  with  all  the  requisites  for  healthy  develop- 
ment, except  that  the  nitrogen  supply  should  be  so  decidedly  less 
than  the  plants  could  utilize,  that  the  dimensions  and  especially 
the  weights  of  the  crops  would  fairly  indicate  the  relative  availa- 
bility of  the  nitrogen  as  well  as  the  rate  of  its  supply,  in  case  of 
the  several  substances  used  as  sources  of  this  element. 

The  plants  were,  accordingly,  small  and  imperfectly  developed, 
because  of  their  niti'ogen-hunger ;  but  they  were  entirely  healthy 
and  thrifty  in  appearance  and,  with  few  exceptions,  put  forth 
both  "tassels"  and  "silk"  (staminate  and  pistillate  flowers). 
The  latter  it  was  attempted  to  fertilize,  by  use  of  the  pollen  from 
corn  growing  in  the  garden  near  by,  but,  as  was  doubtless  to  be 
reasonably  expected,  the  flowers  were  in  every  instance  abortive. 

Accordingly,  the  great  differences  manifested  in  the  growth  of 
the  crops  in  the  several  series,  can  only  be  explained  by  the  differ- 

*The  water  of  "Wintergreen  Lake,  filtered  through  paper,  contained  in  June, 
1890,  40.5  parts  of  total  solids  (of  which  10  were  lost  by  ignition),  and  0.555 
parts  of  nitrogen,  per  million. 
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ences  in  the  availability  of  the   nitrogen  supply.     These  differ- 
ences are  well  illustrated  by  Plate  III. 

The  following  table  gives  in  round  numbers  the  quantities  of 
water  evaporated  from  the  several  pots  and  crops  under  experi- 
ment. The  letters  A,  B,  C,  etc.  refer  to  the  six  different  fertilizers 
described  on  page  226.  Four  pots  were  supplied  with  nitrogen 
from  each  of  these  fertilizers  and  are  numbered  1,  2,  3  and  4. 
In  every  case  pot  1  received  one-tenth  of  a  gram  of  nitrogen, 
pot  2  two-tenths  of  a  gram,  pot  3  four-tenths  of  a  gram  and  pot 
4  eight-tenths  of  a  gram  of  nitrogen.  The  gram  nearly  equals 
15^  grains  and  28-J-  grams  make  nearly  an  ounce  avoirdupois. 

Watek  Evaporated  from  Pots  and  Plants  (grams). 

Series,  A  B  C  D  E  F 

Pot  1, 2270  2420  2740  2260  3550  3200 

"  2, 4080  3570  4450  2470  5550  3830 

"  3, 5900  4900  6790  3990  6220  6540 

"  4, 9590  7000  8600  5710  9090  8200 

Totals 21840    17890    22580    14430    24410    21770 

When  the  plants  had  evidently  ceased  to  increase,  and  new 
upper  leaves  were  growing  only  at  the  expense  of  the  old  lower 
ones  which  had  become  yellow,  shrunken  and  dry,  the  crops  were 
harvested  by  cutting  close  to  the  soil. 

The  several  crops  were  immediately  dried  at  120°  F. ;  thereafter 
they  were  kept  for  24  hours  exposed  to  the  air  of  a  dry  room  and 
thus,  in  the  air-dry  state,  were  weighed  with  results  as  below 
given.  These  weights  do  not  include  the  roots,  which  could  not 
be  separated  from  the  soil. 

Weights  op  the  Air-Dry  Crops  (grams). 


Series, 

A 

B 

C 

D 

E 

P 

No  nitrogen  added. 

ot,   1,... 

"     2,... 

9.0 
14.0 

7.3 
10.6 

9.7 
15.5 

5.7 
8.4 

9.9 
17.4 

7.7 
14.2 

3-°  fay.  3.25 
3.5  ) 

"     3,... 

27,9 

18.0 

28.0 

11.5 

28.4 

26.4 

"     4,... 

48.2 

27.0 

45.4 

23.6 

44.4 

33.8 

Totals  ...   99.1       62.9       98.6       49.2     100.1        82.1 

The  soil  without  any  added  nitrogen  was  thus  shown  to  be 
able  to  produce  3^  grams  of  dry  substance,  hence  the  net  yield, 
which  can  certainly  be  attributed  to  the  added  organic  nitrogen, 
is  found  by  subtracting  3£,  say  3.3,  from  the  gross  weight  of  the 
several  crops. 
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The  next  tabular  statement  gives  the  quantities  of  crop-in- 
crease attributable  to  the  organic  nitrogen  of  the  several  fertiliz- 
ers under  trial. 

Weight  of  Air-Dry  Crop-Increase  (in  grams). 

Series,      A  B  C            D             E            F 

Pot  1, 5.7  4.0  6.4           2.4            6.6           4.4 

"    2, 10.7  7.3  1.2.2           5.1  14.1  10.9 

"    3,.. 24.6  14.7  24.7            S.2  25.1  23.1 

"    4, 44.9  23.7  42.1  20.3  41.1  30.5 


Totals 85.9         49.7         85.4         36.0         86.9         68.9 

The  proportionate  quantities  of  nitrogen  added  to  the  four  pots 
in  each  series  were  to  each  other  as  the  numbers  1,  2,  4,  8.  The 
next  table  exhibits  the  proportionate  increase  of  crop  produced 
by  the  several  applications  of  nitrogen — the  increase  of  the  first 
pot  of  each  series  being  taken  as  1. 

Relative  Crop-Increase  due  to  Nitrogen  added. 

Relative  quantities 

of  nitrogen  added.  •         ' 

Pot  1, 1  111111 

"     2, 2  1.9  l.S  1.9  2.1  2.1  2.5 

"     3, 4  4.3  3.7  3.9  3.4         3.8  5.3 

"    4, 8  7.9         5.9         6.6         8.5         6.2         7.0 

The  above  table  shows  that,  as  was  intended,  the  nitrogen  in 
all  these  experiments  was  present  in  minimum  quantities  relative 
to  the  other  needful  elements  of  plant  food,  so  that  the  crop-in- 
crease kept  fairly  parallel  with  the  increase  of  nitrogen.  Larger 
supplies  of  nitrogen  would  have  increased  the  crop  still  more  but 
a  point  would  soon  have  been  reached,  where  the  crop-increase 
would  lag  behind  the  increase  of  nitrogen  in  the  fertilizer,  till 
finally,  increasing  the  nitrogen  would  have  no  further  effect  on 
the  weight  of  crop,  because  some  other  kind  of  plant  food  would 
come  to  be  in  relative  minimum  and  would  thenceforth  limit  the 
development  of  the  plants. 

The  increased  yield  due  to  the  nitrogenous  fertilizer  is  greatest 
in  series  E.  If  we  reckon  the  yield  in  series  E,  in  each  case,  as 
100  then  the  relative  yields  produced  by  the  several  fertilizers 
are  as  follows : — 
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Ceop-Inceea.se  stated  in  pee  cent,  of  Geeatest  Gain. 

Series,  A 


Pot  1,. 

"  2,. 

"  3,. 

"  4,. 


76 


109 


B 

C 

D 

E 

E 

61 

97 

36 

100 

66 

52 

87 

36 

100 

77 

58 

98 

33 

100 

92 

57 

102 

49 

100 

74 

Average, 


92        57         96        39 


77 


So  far  as  these  experiments  are  a  correct  measure,  the  relative 
crop-producing  power  of  the  several  fertilizers  is  expressed  by 
the  last  average  figures  above  given. 

If  the  crop-increase  is  a  fair  measure  of  the  effect  of  the  organic 
nitrogen  used  to  fertilize  the  soil  of  the  pots  in  which  these  crops 
were  produced,  then  the  quantities  of  nitrogen  contained  in  the 
crops,  especially  in  so  far  as  derived  from  the  fertilizers,  ought  to 
stand  closely  related  to  and  parallel  with  the  weights  of  the 
crops.  To  what  extent  such  is  the  case,  is  to  be  seen  from  the 
following  tables  : — 

Quantities  oe  Niteogen  in  the  Ceops  (grams). 


A 

B 

C 

D 

E 

F 

No  nitrogen  added. 

Pot  1, 

"    2, 

.044 

.077 

.036 

.058 

.052 
.079 

.030 
.047 

.048 

.078 

.041 
.067 

•01Hav.0185 
.020  ) 

"    3, 

.148 

.099 

.137 

.067 

.151 

.114 

"    4, 

.270 

.178 

.304 

.142 

.275 

.193 

Totals,       .539       .372       .572       .286       .552 


.415 


Deducting  from  the  above  figures,  the  average  amount  of 
nitrogen  in  the  two  crops  raised  in  the  pots  to  which  no  fertilizer, 
(and  no  nitrogen)  was  added,  we  obtain  the  weights  of — 

Niteogen-Inceease  in  the  Ceops  (grams). 


Pot  ],. 


'     3,... 
;<     4,... 

Totals, 


A 

B 

C 

D 

E 

F 

.026 

.018 

.034 

.012 

.030 

.023 

.059 

.040 

.061 

.029 

.060 

.049 

.130 

.081 

.119 

.049 

.133 

.096 

.252 

.160 

.286 

.124 

.257 

.175 

.467 


.299 


.500 


.214 


.480 


.343 


Relative  Niteogen-Inceease  in  Ceops. 


Relative  amounts 
of  nitrogen  added. 

Pot   ],. 1 

"    2, 2 

"     3, 4 

"     4 8 


Series,     A 


B 


C 


D 


1 

1 

1 

1 

1 

1 

2.3 

2.2 

1.8 

2.4 

2 

2.1 

5.0 

4.5 

3.5 

4.1 

4.4 

4.2 

9.7 

8.9 

8.4 

10.3 

8.6 

7.6 
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Nitrogen-Increase   stated  in  per  cent,  of   Greatest  Gain. 

Series,  A  B  C  D  E  F 

Pot  1 87  60  113  40  100  76 

"     2, 98  66  101  48  100  82 

"     3, 98  61  89  37  100  72 

"     4, 98  62  111  49  100  68 

Average, 95        62       104       44       100        75 

Comparing  the  last  four  tables  with  the  four  immediately  pre- 
ceding ones,  it  is  manifest  that  the  Crop-Increase  and  Nitrogen- 
Increase  kept  very  even  pace.  This  is  also  shown  by  the  aver- 
ages of  increase  in  the  table  above  and  in  the  following : 

In  the  subjoined  table  are  brought  together  in  one  statement 
the  nitrogen-solubilities  in  pepsin  and  under  putrefaction,  and  the 
nitrogen-availabilities,  of  the  several  fertilizers,  as  indicated  by 
gain  of  crops  and  gain  of  nitrogen  in  crops,  all  expressed  in  per 
cent,  of  the  solubility  or  availability  of  the  nitrogen  in  the  best 
fertilizer  E. 

Comparison  of  Peptic,  Putrefactive  and  Culture  Tests. 

A  B  CD  E  F 

Relative  nitrogen-solubility  by  pepsin 53  32  36       59  100  79 

"               "              "          "    putrefaction..     74  48  64       60  100  87 

Relative  crop-producing  power 92  57  96       39  100  77 

"        gain  of  nitrogen 95  62  104       44  100  75 

The  nitrogen  of  sample  E  shows  throughout  the  greatest  peptic 
and  putrefactive  solubility  as  well  as  greatest  crop-producing 
capacity  and  with  one  exception  (C)  has  given  the  most  nitrogen 
to  the  crops.  Sample  B  has  yielded  the  least  soluble  nitrogen  to 
pepsin  and  under  putrefaction,  but  D,  in  the  culture  test,  is  least 
effective  as  a  fertilizer.  Samples  A,  C  and.  E  which  vary  so 
widely  in  the  peptic  and  putrefactive  solubility  of  their  nitrogen, 
manifest  very  little  difference  in  their  average  crop-producing 
powers  as  measured  by  either  the  crop-increase  or  gain  of  nitro- 
gen by  the  crops. 

It  is  evident  that  the  tedious  vegetation-cultures  are  the  only 
true  test  of  the  availability  of  organic  nitrogen,  while  the  pepsin- 
digestion  may  give  useful  indications,  but  cannot  be  depended 
on  for  decisive  results. 

If  opportunity  offers  it  is  purposed  to  continue  investigations 
in  these  or  similar  directions. 
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FEEDING   STUFFS. 

(For  Tables  of  Analyses  see  pages  248  to  251.) 

Hat  from  Wheat  and  Rye. 

Regarding  these  samples  of  hay,  Mr.  E.  C.  Birge  of  Southport 
writes  that  to  provide  enough  coarse  feed  for  his  herd  he  finds 
advantage  in  raising  rye  or  wheat  to  be  cured  for  hay,  immedi- 
ately following  and  preceding  his  corn  or  other  hoed  crop  and  on 
the  same  land.  By  this  means  a  crop  covers  the  land  the  whole 
year  round,  and  is  growing  at  all  seasons  when  the  ground  is  not 
frozen.  Mr.  Birge  judges  that  he  thus  gets  more  coarse  fodder 
for  winter  use  than  is  possible  in  any  other  way. 

The  hoed  land  is  manured  whenever  convenient,  summer  or 
winter.  The  fields  where  corn  was  cut  in  September,  1893,  and 
which  were  then  seeded  to  rye,  were  manured  in  the  succeeding 
winter  and  bushharrowed  and  rolled  in  the  spring  of  1894,  to  lay 
down  the  corn  stubble  and  prevent  its  interference  with  cutting 
the  rye  in  early  June.  The  land  will  then  be  turned  over  and 
planted  to  corn.  Common  pasture  land,  after  three  successive 
corn  crops  with  rye  or  wheat  between,  is  seeded  to  clover. 

After  clover,  corn  or  potatoes  and  rye  or  wheat  follow  again. 

4124.  Wheat-Hay,  sowed  Sept.  20,  1892,  after  potatoes,  top- 
dressed  in  the  winter,  cut  June  24th,  when  the  seed  was  just 
going  into  the  dough  stage.  Cured  in  good  order  and  put  into 
the  barn  June  30.  The  stubble  was  immediately  turned  under 
for  corn.     Yield  about  2  tons  per  acre. 

4126*  Rye-Hay,  sowed  Sept.  6,  1892,  after  corn.  Cut  June 
3d,  1893,  cured  in  good  order  and  put  into  barn  June  6th.  Yield 
about  1-J  tons  per  acre. 

4125.  Rye-Hay,  sowed  Sept.  28,  1892,  after  corn  which  yielded 
24  tons  per  acre.  Cut  June  8,  1893,  cured  in  good  order  and  put 
in  barn  June  10.     Yield  about  2  tons  per  acre. 

4127.  Rye-Hay,  sowed  after  corn  Oct.  11,  1892.  Cut  May  22, 
1893,  to  clear  the  ground  for  corn.  This  was  poorly  cured, 
rained  on  while  spread.     Yield  about  one  ton  per  acre. 

The  analyses,  on  pages  248-249,  indicate  that  these  cereal  crops 
cured  as  hay,  have,  with  the  exception  of  4127,  rather  less  protein 
and  more  fiber  than  average  hay  from  mixed  meadow  grasses. 

The  higher  content  of  protein  in  4127,  as  well  as  its  smaller 
yield  per  acre,  are  explained  by  the  fact  that  it  was  cut  earlier 
than  the  other  lots. 
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Maize  Meal. 

4132  is  made  from  No.  2  old  crop  yellow  corn  in  a  roller  mill. 
4134  is  made  from  new  yellow  corn  in  a  roller  mill. 

Both  of  the  above  were  drawn  from  stock  of  S.  E.  Brown,  Col- 
linsville. 

4133  is  made  from  old  mixed  corn  gi-ound  on  burr  stones,  sent 
by  S.  E.  Brown,  Collinsville. 

4107,  4108  and  4109  are  samples  of  meal  drawn  by  our  agent 
from  stock  of  B.  H.  Palmer  &  Son,  Norwich,  Hatch,  Bailey  &  Co. 
and  Raymond  Bros.,  of  South  Norwalk. 

By-Products  from  Maize  Meal. 

These  feeding  stuffs  mostly  come  from  the  factories  of  starch 
and  glucose,  of  which  the  five  largest  in  the  United  States 
together  are  said  to  be  able  to  work  up  120,000  bushels  of  corn 
daily.     Glucose  is  made  by  chemical  treatment  of  starch. 

The  preliminary  processes  by  which  the  starch  is  separated 
from  the  other  parts  of  the  kernel  are  essentially  the  same  in  all 
factories,  and  are  stated  by  the  representative  of  one  of  them  to 
be  as  follows : 

The  corn  is  ground  with  water  between  stones  and  first  passed 
over  sieves  which  retain  the  hull  or  chaff,  while  the  starch  mixed 
with  the  so-called  "  gluten"  runs  to  settling  tanks.  The  starch 
being  specifically  heavier  than  the  gluten  sinks  to  the  bottom, 
while  the  gluten  lies  above  the  starch.  When  both  have  com- 
pletely settled,  the  clear  water  first,  and  next  the  gluten,  are  run 
off,  leaving  the  starch. 

The  Chicago  Sugar  Refining  Co.,  of  Chicago,  111.,  makes 
Chicago  Gluten  Meal,  Maize  Feed  and  Corn  Bran.  The  Chicago 
Gluten  Meal  is  the  clear  "  gluten"  from  the  settling  tanks,  dried 
and  perhaps  ground.  It  is  a  granular,  yellow  or  yellowish-brown 
material  without  decided  odor.  A  single  analysis  is  given,  4102. 
It  is  a  highly  nitrogenous  feed,  nearly  as  rich  in  protein  as  cotton- 
seed meal,  but  containing  much  less  fat  or  oil  and  but  very  little 
mineral  matter.  Its  use  in  cattle  rations  would  be  about  the 
same  as  that  of  cotton-seed  meal.  The  Chicago  Maize  Feed  is  a 
mixture  of  gluten  meal  and  hulls,  not  dissimilar  from  Buffalo 
Gluten  Feed. 

The  Chicago  Corn  Bran,  of  which  a  single  analysis,  4103,  is 
given  in  the  table,  consists  of  the  hulls  left  on  the  sieves  and  of  the 
corn  chits  or  germs  from  which  the  oil  has  been  partly  extracted. 
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This  material,  as  the  analysis  shows,  has  rather  more  protein 
than  maize  kernels  of  good  quality  and  more  than  twice  as  much 
fat  with  correspondingly  less  nitrogen-free  extract.  Probably  it 
cannot  be  economically  used  by  feeders  who  have  a  plenty  of 
home-raised  corn. 

The  Charles  Pope  Glucose  Co.,  of  Geneva  and  Venice,  111., 
make  Cream  Gluten  Meal  and  Germ  Feed.  This  brand  of  Gluten 
Meal  is  made  of  the  "gluten"  of  the  settling  tanks  like  the 
Chicago  Gluten.  It  is  like  the  latter  in  appearance,  has  about 
the  same  percentage  of  protein,  but  twice  as  much  oil  as  the 
Chicago  Gluten  Meal,  and  so  compares  more  nearly  with  cotton- 
seed meal  in  composition.  Two  analyses  appear  in  the  table, 
4084,  4106,  the  former  from  stock  of  Smith,  Northam  &  Co., 
Hartford.     Cost  125.00  per  ton. 

Pope's  Germ  Feed  is  very  like  the  Chicago  Corn  Bran  in  its 
origin  and  composition.     See  analysis  4105. 

The  American  Glucose  Co.,  of  Buffalo,  N.  Y.,  and  Peoria,  III., 
which  is  by  far  the  largest  company  in  the  business,  makes  but 
one  kind  of  feed,  sold  under  the  name  Buffalo  Gluten  Feed.  It 
consists  of  all  those  parts  of  the  kernel  not  directly  used  to  make 
glucose  and  contains  therefore  all  the  "  gluten,"  hulls  and  oil  of 
the  kernel.  Two  analyses  appear  in  the  table,  4104  and  4069, 
the  latter  sent  by  T.  S.  Gold,  West  Cornwall.  It  cost  $20.00  per 
ton  in  car  lots,  in  bags,  delivered  at  West  Cornwall. 

This  gluten  feed  is  a  more  concentrated  food  than  wheat  bran, 
containing  some  6  per  cent,  more  of  protein  and  two  to  three 
times  as  much  oil  as  the  latter,  and  more  non-nitrogenous  extract 
with  less  fiber  and  mineral  matter. 

Two  samples  of  Hominy  Chops,  4129  from  F.  H.  Stadtmueller 
of  Elmwood,  and  4145  sent  by  Horace  Burr  of  Winchester 
Center  and  bought  of  Noble  Bennett,  Winsted,  both  residues 
from  the  manufacture  of  hominy,  are  included  in  the  table. 

Wheat  Feeds. 

Three  analyses  of  winter  wheat  bran,  Nos.  4096,  4097  and 
4098,  from  stock  of  Browning  &  Gallup,  New  London,  E.  A. 
Buck  &  Co.  and  W.  T>.  Grant  of  Willimantic,  are  given  in  the 
table ;  and  two  of  spring  wheat  bran,  Nos.  4099  and  4100,  from 
J.  W.  &  F.  J.  Doon,  Willimantic,  and  Arnold  Rudd  of  New  London. 

While  single  analyses  of  winter  wheat  bran  and  spring  wheat 
bran  may  show  some  variations,  the  averages  of  large  numbers  of 
analyses  prove  no  constant  difference  in  composition  between  the 
two. 
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White  Wheat  Bran  4110,  Red  Wheat  Bran  4111,  both  from 
stock  of  Spencer  &  Pierpont,  Waterbury,  and  Canada  Bran 
4112,  from  stock  of  W.  T.  Hatch,  South  Nor  walk,  are  preferred 
by  some  but  they  do  not  vary  essentially  in  composition  from  the 
ordinary  kinds.  Whether  the  fineness  of  bran  affects  its  digesti- 
bility is  a  question  frequently  asked  but  which  has  never,  to  our 
knowledge,  been  the  subject  of  feeding  experiments. 

In  the  table  are  given  five  analyses  of  Wheat  Middlings: 

4091  and  4095  are  from  stock  of  Arnold  Rudd,  New  London, 
4092  from  A.  O.  Beckwith,  Norwich,  4093  from  Smith  & 
Northam,  Hartford,  and  4094  from  B.  H.  Palmer  &  Son,  Nor- 
wich. There  is  no  great  difference  in  chemical  composition  between 
these  feeds  and  bran.  They  are  a  little  richer  in  protein  and  are 
much  more  finely  ground  and  lighter  colored  than  the  brans. 

4089  from  Hatch,  Bailey  &  Co.,  and  4090  from  M.  T.  Hatch, 
both  of  South  Norwalk,  are  "  Fine  Wheat  Feeds."  These  differ 
essentially  from  wheat  bran  and  middlings.  They  are  fine,  white 
and  floury,  have  comparatively  little  mineral  matter  and  fiber  and 
correspondingly  more  nitrogen-free  extract.  The  quantities  of 
protein  and  also  of  fat  are  not  different  from  those  of  bran  and 
middlings. 

Oats  and  Oat  Feeds. 

The  analyses  made  on  samples  drawn  in  the  Connecticut  mar- 
ket show  the  wide  variations  which  are  constantly  met  with  in 
all  preparations  of  oats  used  for  cattle  food. 

The  ground   oats  4136   have  the  composition  of    clear  oats. 

The  "  Oat  Feed "  and  "  Oat  Middlings"  we  are  informed  are 
made  by  the  American  Cereal  Co.  We  have  been  unable  to  learn 
whether  brands  of  definite  composition  and  quality  are  put  on  the 
market  by  this  company,  but  it  is  certain  that  "  Oat  Feed  "  is  a 
general  name  in  the  feed  market  which  is  applied  to  fine  feed  rich 
in  protein  and  also  to  chaffy  coarse  feed  that  is  much  poorer  in 
protein  than  clear  oats. 

The  samples  of  Oat  and  Corn  Feed  4137  and  4138  are  of 
inferior  value,  containing  less  protein  than  either  corn  or  oats  of 
good  quality. 

Rye,  Barley  and  Buckwheat  Feeds. 

4146,  Buckwheat  Flour  sent  by  T.  F.  Griswold,  Little  Had- 
dam,  is  used  for  the  table  and  not  for  cattle  food.     It  has  the 
16 
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average  composition  of  the  article,  is  low  in  protein  (5.8  per  cent, 
as  against  10.8  in  wheat  flour),  and  correspondingly  richer  in 
starchy  matter  (80.5  per  cent,  as  against  75  per  cent,  in  wheat 
flour). 

Strikingly  different  in  composition  is  the  buckwheat  bran  4076 
sold  by  W.  F.  Olmstead  of  Bridgeport.  This  must  be  the  residue 
left  from  preparing  the  flour  from  the  hulled  seeds.  It  is  rich  in 
proteids  (25.62  per  cent.),  containing  more  than  wheat  bran  or 
Buffalo  Gluten  Feed  and  contains  also  as  much  fat  as  bran.  At 
$19.00  per  ton  it  should  be  a  very  economical  feed,  judged  simply 
by  its  chemical  composition. 

4147,  Buckwheat  Feed  sent  by  F.  W.  Holmes,  Salisbury,  from 
Eggleston  &  Sellick's  mill,  is  a  product  evidently  containing  a 
good  deal  of  the  hulls  mixed  with  the  bran,  as  is  shown  by  the 
large  quantity  of  "  fiber"  in  it.  It  contains  rather  more  proteids, 
however,  than  corn  meal. 

The  sample  of  ground  rye  4130  was  sent  by  F.  H.  Stadt- 
mueller  of  Elmwood.  There  is  no  evident  reason  why  clean  rye 
may  not  be  fed  to  cows  in  the  same  quantity  as  corn  meal.  The 
composition  of  the  two  is  not  very  unlike. 

The  suspicion  with  which  rye  is  regarded  by  feeders  probably 
comes  from  the  fact  that  when  it  is  affected  with  ergot,  as  some- 
times happens  in  very  wet  seasons,  its  use  as  a  feed  is  unsafe. 

The  presence  of  ergot  in  rye  can  be  readily  detected  by  the  eye. 

Two  analyses  of  "  Damaged  Barley,"  3782  and  4054,  repre- 
sent grain  which  had  been  malted  and  probably  overheated  in 
the  kiln  so  that  it  could  not  be  used  for  brewing.  The  samples 
had  a  slightly  scorched  smell.  The  process  of  malting  merely 
brings  the  starch  and  other  matters  of  the  seeds  into  more  solu- 
ble form  but  does  not  destroy  or  remove  any  considerable  part  of 
them. 

This  feed  has  been  used  in  considerable  quantity  by  several 
feeders  in  the  State  with  good  results.  Cows  relish  it  and  it  im- 
parts no  noticeable  ill  flavor  to  the  milk. 

Cotton  Seed  Meal. 

Samples  4073  from  Wheeler  &  Howes,  Bridgeport ;  4074  from 
A.  A.  Beckwith,  Norwich;  4075  from  Wm.  M.  Terry  &  Co., 
Bridgeport ;  4143  and  4144  sent  by  Clarence  A.  Hammond, 
Elliott,  and  purchased  of  the  Charlotte  Oil  and  Fertilizer  Co., 
Charlotte,  N.  C,  represent  the  average  quality  of  clear  decorti- 
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cated  meal,  the  most  concentrated  feeding  stuff  in  the  market 
and,  if  used  solely  as  a  fertilizer,  the  cheapest  source  of  available 
organic  nitrogen. 

3856  is  undecorticated  Sea  Island  Meal,  containing  little  more 
than  half  as  much  proteids  as  the  hulled  meal  and,  at  present 
prices,  very  uneconomical  to  purchase  either  as  feed  or  fertilizer. 

Linseed  Meal,  Old  and  New  Process. 

Much  of  the  linseed  meal  in  market  is  the  pulverized  cake  left 
after  ground  flax-seed  has  been  subjected  to  extreme  pressure 
for  extraction  of  the  oil.  This  "Old  Process"  meal  retains  from 
5  to  11  per  cent,  of  oil.  The  Cleveland  Linseed  Oil  Co.  controls 
patents  for  removing  the  oil  by  solvents  instead  of  pressure.  Their 
Linseed  Meal,  called  "  New  Process,1'  contains  much  less  oil  and 
more  protein  than  the  other.  4080  is  from  the  Piatt  Mill  Co.  of 
Waterbury,  4081  from  E.  A.  Buck  &  Co.,  Willimantic,  4082 
from  Wheeler  &  Howes,  Bridgeport,  4083  from  A.  A.  Beckwith, 
Norwich,  and  4128  was  sent  by  F.  H.  Stadtmueller,  Elmwood. 

Pea  Meal. 

3746,  sent  by  T.  S.  Gold,  West  Cornwall,  probably  consists  of 
the  shells  or  outer  coating  of  peas,  ground  with  other  refuse, 
from  a  split-peas  factory.  Cows  do  not  relish  this  meal  on  account 
of  its  bitter  taste  and  even  sheep  prefer  bran. 

Miscellaneous  Feeds. 

"  Proteina,"  of  which  two  analyses  are  given,  4078  from  stock 
of  Browning  &  Gallup,  New  London,  4079  from  E.  A.  Buck  & 
Co.,  Willimantic,  appears  to  be  a  mixture  of  corn,  oat  hulls,  lin- 
seed meal  and  perhaps  gluten  meal. 

It  may  be  most  fairly  compared,  as  far  as  chemical  composition 
goes,  with  Buffalo  Gluten  Feed,  but  its  price  is,  at  present  rating, 
too  high  to  make  it  an  economical  feed. 

Special  Cow  Feed  4077  sold  by  Hatch,  Bailey  &  Co..  South 
Norwalk,  is  said  to  be  composed  of  40  pounds  of  gluten  meal,  40 
pounds  of  hominy  chops,  15  pounds  of  oats  and  5  pounds  of  lin- 
seed meal  in  every  100  pounds. 

Assuming  that  the  "gluten  meal"  of  the  formula  is  gluten  feed 
with  22  per  cent,  of  proteids  instead  of  36  or  38,  such  a  formula 
ought  to  make  a  considerably  richer  feed,  containing  some  4  per 
cent,  more  of  protein  than  is  in  the  sample. 
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3748  is  a  sample  of  Special  Made  Mill  Feed  of  the  United 
States  Milling  Co.,  Jersey  City,  1ST.  J.,  which  it  is  claimed  "  will 
keep  sound  and  sweet  longer  than  any  in  the  market,  thereby 
insuring  those  who  handle  this  feed  a  better  return  for  their 
money  than  any  other  feed." 

The  analysis  shows  it  to  be  a  less  concentrated  feed  than  wheat 
bran.  In  the  circular  received  from  the  manufacturer  nothing  is 
stated  as  to  the  ingredients  which  enter  into  this  "  special  made 
feed." 

4072  is  a  sample  of  Elevator  Screenings  sent  by  W.  L.  Buck- 
land  of  Burnside.  It  is  used  chiefly  as  poultry  food  but  to  some 
extent  for  cattle.  It  is  to  be  judged  rather  by  inspection  than 
chemical  analysis.  It  consists  of  damaged  grain  mixed  with 
seeds  of  cockle  and  a  host  of  other  weeds.  Its  use  either  for 
poultry  or  cattle  makes  pretty  certain  a  further  seeding  of  the 
farm  with  noxious  weeds. 

4122  is  a  sample  of  "  Nutriotone"  made  by  the  Thorley  Food 
Co.  of  Chicago,  111.,  and  widely  advertised  and  sold  in  Connecti- 
cut at  the  present  time.  It  contains  a  considerable  quantity  of 
some  leguminous  seed,  some  linseed  meal  and  perhaps  other  feed- 
ing stuffs,  together  with  aromatic  substances,  (fenugreek,  aniseseed, 
caraway  and  the  like),  and  over  ten  per  cent,  of  salt.  The  analysis 
shows  its  value  in  a  general  way  as  a  feed.  The  material  how- 
ever is  claimed  to  be  rather  in  the  nature  of  a  tonic  having  medi- 
cinal properties,  than  of  a  feeding  stuff,  as  is  judged  from  the  fact 
that  the  prescribed  dose  for  cattle  is  two  tablespoonfuls  with  each 
feed.  The  use  of  such  condimental  cattle  foods  has  been  proved 
by  Sir  John  Lavves  to  be  without  -any  advantage  for  healthy 
animals,  as  'shown  by  the  following  quotation  from  the  Second 
Annual  Report  of  this  Station  for  the  year  1878,  pp.  125-6  : 

"  Mr.  Lawes,  of  Rothamsted,  England,  made  a  most  thorough 
practical  trial  on  the  use  of  condiments  in  feeding,  and  demon- 
strated that  there  was  no  profit  in  it.  One  of  his  trials  was  made 
on  twenty  sheep  (ten  fed  with  plain  food,  ten  with  condiment) 
and  continued  twenty-eight  weeks,  when  the  animals  were  slaugh- 
tered and  marketed.  The  extra  cost  of  feeding  ten  sheep  with 
condiment  was  £3,  4s.,  the  result  of  the  feeding  being  alike  with 
condiment  and  with  plain  food."* 

*  Experiments  on  the  Question  whether  the  use  of  Condiments  increases  the 
Assimilation  of  Food  by  Fattening  Animals,  or  adds  to  the  Profits  of  the  Feeder : 
by  J.  B.  Lawes,  F.R.S.     Edinburgh  Veterinary  Review,  1862. 
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"  Mi\  Lawes  has  stated*  that  while  sheep  ate  no  more  food 
under  the  stimulus  of  condiments  than  without,  pigs  did  eat  a 
larger  quantity,  bat  the  pigs  assimilated  no  more  and  got  no  ben- 
efit from  the  increased  consumption." 

"  Other  testimony  to  the  same  effect  may  be  found  in  the  agri- 
cultural journals  of  Great  Britain,  where  condimental  foods  were 
extensively  tested  fifteen  to  twenty  yearsf  ago." 

Here  may  also  be  noticed  the  Silver  Live  Stock  Powder,  which 
is  sold  in  this  State  for  $1.00  per  pound.  According  to  the  adver- 
tising circular  the  "  Silver  Live  Stock  Powder  contains  an  element 
that  the  nature  of  animals  require,  from  which  the  habits  of  civ- 
ilization have  deprived  them." 

"  Formerly  when  an  animal  was  sick,  the  first  thing  to  know 
was  the  name  of  the  disease  and  then  to  find  a  remedy.  Since 
the  discovery  of  the  Live  Stock  Powder  or  Nature's  Sovereign 
Remedy,"  the  writer  goes  on  to  say  that  he  does  not  care  to  know 
what  the  ailment  is. 

The  "  Sovereign  Remedy  "  consists  essentially  of  ground  bone, 
having  a  dark  color  and  slight  odor  of  coal  tar. 

The  Valuation  of  Mill  Feeds. 

In  a  following  table  are  given  the  average  cash  ton  prices  of 
the  mill  feeds  commonly  found  in  our  markets.  These  figures 
are  based  on  quotations  made  to  us  by  twenty-two  leading  feed 
dealers  of  this  State  in  December  last. 

From  the  average  composition  of  the  different  feeds  and  their 
cost,  has  been  calculated,  by  the  method  described  in  the  Report 
of  this  Station  for  1888,  page  141,  the  average  cost  per  pound  of 
protein,  fat,  etc. 

It  was  found  that  at  present  prices  the  average  cost  of  these 
ingredients  in  mill  feeds  is  as  follows  : 

Protein  costs 2.3    cents  per  pound. 

Nitrogen-free  Extract  and  Fiber .94     "  " 

Fat 1.14     " 

The  following;  table  skives  the  articles  on  which  this  calculation 
was  based,  the  market  prices  of  these  articles,  and  their  "  valua- 
tion" calculated  from  the  average  cost  of  the  food  ingredients : 

*  Journal  Royal  Agricultural  Society  of  England,  xxiii.,  p.  425. 
f  Now  thirty  to  forty  years  ago. 
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Average  cost  per  ton.  Valuation  per  ton. 

CottonSeed  Meal $27.50  $27.96 

Linseed  Meal,  old  process 29.75  25.12 

Linseed  Meal,  new  process 28.25  24.83 

Wheat  Bran 18.75  20.13 

Wheat  Middlings 20.50  21.46 

Rye  Bran 20.00  20.24 

Corn  Meal... __ 20.50  18.24 

Gluten  Meal 25.50  27.93 

Hominy  Chops 20.00                                 19.27 

Malt  Sprouts 18.50  22.14 

OatFeed.__ 21.00                                  20.12 

Buffalo  Gluten  Feed 21.25                                 23.85 


$271.50  $271.29 

The  sums  total  of  the  cost  prices  and  valuations  are  very  nearly 
alike,  proving  the  correctness  of  the  calculation  by  which  the 
costs  of  protein,  fat,  etc,  were  obtained. 

Similar  calculations  made  in  1888  and  in  1890  gave  the  follow- 
ing as  the  cost  of  the  ingredients  named  : 

1888.                                 1890.  1893. 

Protein  (Nx  6.25) 1.6  cents  per  pound.     1.4  2.3 

Fat 4.2     "           "                 2.9  1.14 

Nitrogen-free  Extract  and  Fiber     .96"           "                1.4  .94 

The  same  feeds,  with  one  or  two  exceptions,  were  used  in  the 
calculations  of  the  three  years  and  the  chemical  analyses  were 
essentially  the  same.  Hence  these  wide  variations  in  cost  prices 
of  protein,  fat,  etc.,  are  chiefly  to  be  explained  by  changes  in  the 
relative  cost  of  highly  nitrogenous  feeds  as  compared  with  the 
more  starchy  ones. 

The  prices  of  feeds  in  our  market  bear  no  relation  at  present  to 
their  relative  value  as  cattle  food.  It  is  a  striking  commentary 
on  the  situation  that  the  most  concentrated  of  our  feeding  stuffs 
is  also  the  cheapest  source  of  organic  nitrogen  as  a  fertilizer. 
The  quantity  of  cotton  seed  meal  used  as  a  feed  in  this  State  is 
very  much  less  than  the  quantity  used  as  manure. 

By  the  use  of  the  above  schedule  of  prices  may  be  calculated 
the  "  valuation"  of  certain  feeds.  The  schedule  is  only  applica- 
ble to  mill  feeds  of  the  same  general  kind  as  those  named  in  the 
table ;   it  is  not  applicable  to  coarse  fodder,  roots,  etc. 
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Such  a  "  valuation"  does  not  have  any  reference  to  the  digesti- 
ble substance  or  to  the  feeding  value  of  the  article.  It  simply 
serves  to  show  whether  the  crude  food  ingredients  contained  in 
the  feed  cost  more  or  less  than  the  general  average  of  mill  feeds. 

Thus  from  the  valuations  in  the  following  table  of  analyses  it 
appears  that  when  clear  cotton-seed  meal  is  quoted  at  $26  to  $27 
per  ton  its  crude  food  ingredients  cost  less  pound  for  pound  than 
those  of  mill  feeds  on  the  average,  but  that  in  undecorticated 
meal  at  $22.50  the  crude  food  ingredients  cost  as  much  as  in 
ordinary  mill  feeds  or  even  more. 

Judged  in  the  same  way  the  crude  food  ingredients  of  linseed 
meal  are  more  costly  than  in  most  other  feeds,  and  the  same  is 
true  of  the  samples  of  "  provender"  whose  analyses  and  valuations 
are  given  on  pages  250  and  251. 

Yet  linseed  meal  ought  not  to  be  discai'ded  simply  because  its 
crude  food  ingredients  cost  more  in  our  market  than  those  of 
other  feeds.  Many  experienced  feeders  claim  that  it  is  actually 
worth  more  both  because  of  its  nutritive  value  and  also  because 
of  its  regulative  and  medicinal  effect  on  the  digestive  system. 
While  the  food  ingredients  of  cotton  seed  meal  are  cheaper  than 
those  of  other  feeds,  the  nature  of  the  feed  places  strict  limita- 
tions on  its  use,  particularly  for  dairy  stock. 

The  indications  which  this  "  valuation"  furnishes  are,  however, 
suggestive,  and  may  be  helpful  in  studying  the  chemical  analyses 
in  the  table. 
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Analyses  of  Feeding  Stuffs. 
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Oats  and  Corn  Feed i J  18.54 
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Rye,  Barley  and  Buckwheat  Feeds. 

Buckwheat  Flour _. '    

Buckwheat  Bran 19.00  22.92 

Buckwheat  Feed 16.00'  19.49 

Ground  Rye 19.00 

New  York  State  Rye  Feed 20  00,  20.49 

Damaged  Barley ;   1 4.50!  20.34 
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Cotton  Seed  Meal,  decorticated. 27.00  26.70 

"  "  "  27.00  28.43 
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"  "  i! 26.00  28.53 
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Miscellaneous  Articles. 

Proteina !  25. 00'  23.33 
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Pratt's  Food  for  Horses  and  Cattle !  20  83 

U.  S.  Milling  Co.'s  Special  Mill  Feed j  21.00!  21.03 

Elevator  Screenings 12.00J    

Nutriotone * I    
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Analyses  of  Feeding  Stuffs — Continued. 
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The  preparation  of  the  following  bibliography,  already  printed 
as  Bulletin  118,  has  occupied  what  time  and  attention  I  have  been 
able  to  spare  from  other  duties  during  the  past  three  years. 
Although  meanwhile  other  publications  have  appeared  covering 
the  same  ground,  the  present  work  has  been  prepared  for  publi- 
cation in  the  hope  that  it  might  still  prove  of  some  value  to  in- 
telligent farmers  and  horticulturists  as  well  as  to  the  mycologists 
of  Experiment  Stations. 

General  scope  and  plan  of  this  Paper. — The  determination  of 
a  fungus  which  is  the  cause  of  a  specific  disease  of  any  economic 
plant  is  of  course  a  matter  for  the  specialist  alone,  but  there 
seems  to  be  no  reason  why  any  intelligent  man  should  not  be 
able  to  recognize,  within  certain  limits,  the  cause  of  a  diseased 
condition  of  a  certain  plant,  provided  only  that  he  be  furnished 


*  Including  diseases  caused  primarily  by  Bacteria. 
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with  a  list  of  all  diseases  to  which  that  particular  plant  is  liable, 
each  disease  being  characterized  by  a  common  name  more  or  less 
expressive  of  the  effect  which  the  agent  of  disease  produces,  or 
of  some  evident  peculiarity  of  that  agent  whether  vegetable  or 
animal.  It  is  solely  with  the  fungous  and  bacterial  parasites  of 
economic  plants  that  this  bibliography  has  to  do,  and  it  has  been 
thought  advisable  to  give  to  the  common  names  of  the  diseases 
recorded,  a  prominence  which  might  serve  to  render  the  latter 
more  readily  recognizable. 

Such  recognition  of  a  fungous  disease  being  thus  partially  pro- 
vided for,  references  are  given  to  such  publications  as  careful 
study  has  convinced  me  to  be  the  best  as  regards  the  description 
and  illustration  of  the  cause  or  effect  of  the  disease  in  question, 
and  any  line  of  treatment  which  has  been  tested.  This  will 
enable  anyone  who  has  access  to  agricultural  libraries  or  to  files 
of  Station  publications,  to  answer  for  himself  many  questions 
which  at  present  he  must  refer  to  those  who  are  better  informed 
than  himself. 

As  I  have  stated  above,  the  ground  of  this  Bulletin  has  already 
been  covered,  notably  by  certain  publications  of  the  Depart- 
ment of  Agriculture, — the  Experiment  Station  Record  published 
monthly  and  giving  digests  of  all  publications  of  the  Department 
and  of  the  Stations ;  a  Card  Catalogue  of  the  literature  of  the 
Experiment  Stations  and  kindred  institutions  ;  and  Bulletin  15 
of  the  Office  of  Experiment  Stations,  a  Handbook  of  Experiment 
Station  Work  consisting  of  a  Popular  Digest  of  the  Publications  of 
the  Experiment  Stations.  It  will  be  seen  at  once  that  these  three 
sources  of  information  have  a  very  wide  scope,  an  admirable 
feature  in  itself  but  one  not  altogether  adapted  to  obviate  the 
difficulties  of  reference  which  increase  rapidly  as  the  literature 
accumulates.  It  now  frequently  requires  much  labor  to  discover 
if  a  certain  parasitic  fungus  of  economic  importance  has  been 
recorded  in  Station  publications,  if  any  definite  line  of  treatment 
has  been  recommended,  and  if  so,  where  and  when.  The  conse- 
quence is  that  much  work  is  likely  to  be  repeated  unnecessarily. 

I  have  thought  that  by  limiting  the  scope  of  this  bibliography  to 
diseases  caused  by  fungi  and  bacteria  alone,  and  broadly  speaking, 
to  the  years  1886-1893,  I  might  eliminate  the  danger  of  error  inci- 
dental to  a  larger  undertaking,  and  at  the  same  time  depend  upon 
a  careful  and  personal  comparison  of  the  available  Station  litera- 
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ture  under  each  subject  to  enable  me  to  select  what  seemed  to 
be  the  best. 

Arrangement  of  topics. — The  general  arrangement  of  the  work 
needs  little  comment.  The  main  subjects  are  the  host-plants  and 
these  are  arranged  alphabetically ;  under  the  name  of  each  host- 
plant  are  arranged,  also  alphabetically,  the  "  common  names  "  of 
the  fungous  diseases  recorded  as  affecting  the  plant.  References 
to  descriptions  and  illustrations  either  of  the  fungus  itself  or  of 
its  effect  upon  the  host-plant  follow,  and  finally  a  line  of  treat- 
ment, if  any  has  been  recommended  or  tested,  is  referred  to.  All 
references  are  arranged  chronologically  under  each  of  the  sub- 
headings,— Description  and  Treatment.  The  date  of  publication 
occupies  the  right-hand  margin  of  the  page.  In  the  case  of 
references  to  Annual  Reports,  the  number  of  the  Report  is  given, 
followed  immediately  by  the  year  which  it  covers,  and  in  the 
margin  the  date  of  publication  for  the  sake  of  uniformity. 

Occasionally  I  have  referred  to  other  than  Station  literature, 
viz.,  to  Lamson-Scribner's  "  Fungous  Diseases  of  the  Grape  and 
other  Plants,"  and  to  "  Garden  and  Forest."  I  have  made  these 
exceptions  on  the  ground  that  both  of  these  publications  should 
be,  and  probably  are,  in  every  library  of  agriculture,  and  because 
the  author  of  the  former  was  for  some  time  connected  with  the 
Department  of  Agriculture,  and  many  of  its  best  publications  on 
economic  mycology  proceeded  from  him,  while  in  the  columns  of 
Garden  and  Forest,  there  appear  from  time  to  time  important 
notes  upon  fungous  diseases  by  Station  workers. 

Wherever,  as  in  the  case  of  Black-Rot  of  Grapes  or  Scab  of 
Apple,  a  great  number  of  admirable  papers  have  issued  from  many 
Stations,  I  have  aimed  first  to  select  the  fullest  and  best,  and 
then  to  select  those  from  widely  separated  localities  in  order  that 
some  one  of  the  original  publications  referred  to  may  be  acces- 
sible to  as  many  observers  as  possible.  This  has  compelled  me 
to  omit  many  references  which  might  have  been  recorded  since 
I  have  thought  it  best  not  to  record  two  of  equal  worth  from 
adjacent  States,  in  case  it  were  possible  to  substitute  for  one  of 
them,  a  publication  from  a  widely  different  locality. 

Common  names  of  fungous  diseases. — A  word  must  be  said 
regarding  the  so-called  "  common  names  "  selected.  Many  names 
such  as  Black-Knot,  Black-Rot,  Rust,  etc.,  have  made  such  an 
impression  that,  as  in  the  case  of  flowering  plants,  it  would  be 
unwise  to  disregard  them.     In  economic  mycology  however,  we 
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are  met  by  a  difficulty  regarding  common  names  which  is  not 
so  evident  in  the  nomenclature  of  flowering  plants.  In  the  latter 
case  the  common  names  represent  what  alone  the  plants  are 
known  by  either  locally  or  nationally  outside  of  scientific  circles, 
and  they  have  arisen  spontaneously  from  common  observation. 
In  economic  mycology  on  the  other  hand,  many  of  the  "  common 
names"  have  been  invented  by  the  mycologists  themselves  and 
most  loosely  applied.  Such,  it  is  true,  has  not  always  been  the 
case ;  thus  every  one  recognizes  that  the  "  Rusts  "  belong  to  one 
group  of  fungi  which  the  botanist  calls  Uredinece,  although  doubt- 
less  the  name  first  arose  among  people  who  were  quite  ignorant 
of  the  cause,  but  who  noticed  the  rusty  color  produced  uniformly 
by  the  disease ;  so  in  the  case  of  the  "  Smuts,"  a  common  name 
fitly  given  by  observant  people,  although  the  fungi  causing 
"  Smut,"  all  happen  to  belong  to  the  natural  group  of  the  Ustila- 
ginece.  In  such  cases  the  common  name  has  originated  spon- 
taneously and  is  fairly  satisfactory.  It  is  at  least  natural.  But 
who  knows  even  what  one  of  the  great  natural  groups  of  fungi 
is  designated  by  the  term  "  Leaf-Blight"  or  "Leaf-Spot,"  "  Stem- 
Rot  "  or  "  Mildew  ?  " 

Where  such  confusion  has  necessarily  arisen  regarding  com- 
mon names  given  arbitrarily  and  with  no  definite  plan  or  system, 
it  is  manifestly  impossible  to  arrange  them  on  any  satisfactory 
lines,  and  it  would  be  an  impertinence  for  one  observer  to 
attempt  all  the  desh'able  changes.  Deeming  it  expedient  for  the 
reasons  explained,  to  make  use  of  common  names  in  the  present 
paper,  and  to  give  them  a  decided  prominence,  I  have  endeav- 
ored to  group  them  as  far  as  possible  in  conformity  with  the 
natural  scientific  arrangement,  and  in  doing  so,  have  ventured  to 
change  only  a  few  which  seem  to  have  been  originally  bestowed 
with  the  least  imaginable  forethought.  Such  changes  have  been 
made  chiefly  in  those  diseases  of  the  leaves  which  have  been 
indiscriminately  called  "  Leaf-Blight "  or  "  Leaf-Spot."  The  for- 
mer of  these  terms  I  have,  with  few  exceptions,  confined  to  coni- 
dial  fungous  forms  belonging  to  the  group  of  Hyphomycetes 
and  producing  upon  the  leaves  attacked  indeterminate  or  effused 
areas,  which  sometimes  involve  the  whole  leaf  in  a  condition 
most  aptly  described  by  the  term  "Blight."  The  perithecial 
forms  whether  acigerous,  pycinidial,  or  spermogonial,  I  have 
grouped  together  under  the  general  term  "  Leaf-Spot,"  since  the 
diseased  areas  produced  by  such  forms  in  the  leaf-tissue  are  often 
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circumscribed  in  outline,  giving  the  leaf  a  spotted  appearance, 
and  not  infrequently  become  separated  from  the  leaf  altogether 
producing  the  appearance  described  as  "  shot-hole."  That  on 
this  basis  the  same  disease  must  at  one  time  be  called  "  Leaf- 
Blight  "  and  later  "  Leaf-Spot,"  is  very  true,  but  it  seems  to  be 
one  of  the  lesser  evils  attending  the  use  of  common  names.  The 
term  "Scab,"  I  have  limited  to  hyphomycetous  fungi  which  pro- 
duce upon  either  the  leaves  or  fruit  attacked  determinate  spots 
occupied  by  a  dense  growth  of  the  fungus  and  more  or  less  indu- 
rated, although  here  again  I  have  thought  it  best  to  denominate 
as  "  Scab  "  certain  fungi  which  may  not  produce  any  definite 
scabby  appearance,  but  which  nevertheless  belong  to  genera  such 
as  Fiisicladhim,  Fusarium,  Oladosporium  and  the  like,  to  which 
belong  those  fungi  which  were  originally  and  aptly  called  "  Scab- 
fungi."  I  have  done  this  because  it  seems  best  to  make  these 
common  names  depend  more  upon  scientific  principles  than  upon 
some  indefinite  effect  produced  on  the  tissues  of  the  host.  Under 
the  general  term  "  Anthracnose,"  I  have  followed  established 
precedent  in  including  conidial  forms  belonging,  with  one  excep- 
tion, to  the  group  of  the  Melanconiem.  That  exception  is  the 
genus  Vermicularia  in  which,  though  grouped  with  the  Sphae- 
ropsidece,  forms  are  included  in  which  the  perithecium  is  obsolete 
and  which  therefore  approach  the  genus  Colletotrichum.  In  cases 
where  hyphomycetous  fungi  related  to  those  which  cause  "  Leaf- 
Blight,"  attack  fruit  and  produce  a  decided  decay,  I  have  thought 
best  to  speak  of  them  as  "  Fruit-Mould,"  and  in  some  cases  where 
similar  effects  are  produced  upon  the  leaves,  as  "  Leaf-Mould,"  it 
being  doubtful  in  some  of  these  instances  whether  the  attack  is 
of  a  truly  parasitic  nature  or  does  not  more  nearly  resemble  the 
process  by  which  any  dead  organic  substance  becomes  "  mouldy." 

Finally,  I  have  followed  established  precedent  in  the  use  of 
common  names  wherever  it  seemed  that  the  name  so  applied  was 
one  actually  in  common  use,  outside  of  scientific  circles,  to  desig- 
nate a  specific  disease  of  an  economic  plant.  Such  names  I  have 
not  felt  at  liberty  to  change,  although,  upon  a  scientific  basis,  a 
change  might  appear  both  practicable  and  desirable.  Such  cases 
are  the  "  White-Rust "  ( Cystopus)  of  the  Beet,  Cabbage,  Radish 
and  Turnip,  the  "Frenching"  (Fusarium)  of  Cotton,  the  "Damp- 
ing-off"  (Pythium)  of  seedlings,  "Plum-pockets"  (Taphrina), 
"  Leaf-curl "  (Exoascus)  of  Peach,  etc. 

It  will  be  noted  that  the  familiarly  descriptive  term  "  Rot " 
17 
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has  been  applied  to  a  great  number  of  fungous  diseases,  a  slight 
degree  of  system  and  clearness  being  secured  by  some  qualifying 
prefix  indicating  where  practicable,  the  portion  attacked. 

Nomenclature. — I  have  relied  upon  several  sources  for  the 
scientific  names  which  I  have  used.  For  the  Phasnogams  I  have 
followed  Gray's  Manual,  and  the  Index  Kewensis  of  Hooker  and 
Jackson  so  far  as  that  work  has  as  yet  appeared.  For  the  fungi 
I  have  relied  almost  entirely  upon  Farlow  &  Seymour's  Provi- 
sional Host-Index  of  the  Fungi  of  the  United  States. 

Abbreviations. — Little  need  be  said  regarding  the  abbrevia- 
tions used,  since  most  of  them  are  readily  intelligible.  Among 
the  publications  referred  to  Journ.  My  col.,  stands  for  the  Journal 
of  Mycology,  at  present  issued  serially  by  the  Department  of 
Agriculture,  Division  of  Vegetable  Pathology ;  Scribner,  Fung. 
Bis.,  refers  to  "  Fungous  Diseases  of  the  Grape  and  other  Plants" 
by  F.  Lamson  Scribner,  published  by  the  J.  T.  Lovett  Company, 
Little  Silver,  N.  J.,  1890;  and  Gar.  and  Jb 'or.  refers  to  the  horti- 
cultural monthly  "  Garden  and  Forest"  published  from  the 
Tribune  building,  New  York  City.  The  two  latter  publications 
are  occasionally  referred  to  for  reasons  stated  above. 

The  names  of  States  are  abbreviated  according  to  the  usual 
custom ;  Bulletin  and  Report  are  abbreviated  respectively  to 
Bull,  and  Rep.,  and,  as  already  explained  are  arranged  chrono- 
logically according  to  date  of  publication.  Where  two  Stations 
exist  in  one  State,  they  are  distinguished  by  separate  titles ;  thus 
JST.  Yl  Corn.  Univ.  Agr.  Fxp.  Sta.,  refers  to  the  Experiment 
Station  connected  with  Cornell  University  at  Ithaca,  N.  Y.  The 
publications  under  the  heading  IT.  S.  Bept.  Agr.,  and  abbre- 
viated to  Circ.  and  I  arm.  Bidl.,  are  occasional  issues  of  the 
Department  of  Agriculture  called  Circulars  and  Farmers  Bulle- 
tins which  give  information  of  value  to  farmers  and  others  in  a 
simple  and  concise  form. 

The  abbreviations  which  precede  the  references  will  require 
more  extended  explanation.  Bescr.,  indicates  that  in  the  work 
referred  to,  the  fungus  or  its  effect  on  the  plant  has  been  de- 
scribed ;  if  followed  by  Illus.,  the  fungus  or  its  effect  has  also 
been  illustrated.  Occ,  indicates  that  the  occurrence  of  the  fun- 
gus has  been  noted,  with  no  further  comment.  Treat.,  stands 
for  Treatment,  the  abbreviation  in  parenthesis  which  follows 
being  explanatory;  (rec),  indicates  that  a  definite  line  of  treat- 
ment has  been  recommended,  though  based  upon  analogy  and  not 
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upon  any  direct  expei-iment ;  (pos.)t  that  a  positive  line  of  treat- 
ment has  been  proved  successful  by  definite  experiments  the 
results  of  which  are  recorded;  (neg.),  either  that  some  treatment 
has  been  tried  and  has  given  negative  results,  or  that  nothing 
has  yet  been  attempted  in  this  direction.  It  may  be  well  to  note 
that  Cf,  the  usual  abbreviation  of  Compare,  refers  the  reader  to 
some  other  portion  of  the  paper  for  further  information. 

In  preparing  this  article  for  publication  I  am  only  too  con- 
scious that  critical  eyes  will  detect  many  errors  and  omissions. 
I  have  attempted  to  include  only  the  best  publications  of  per- 
manent value  relative  to  fungous  diseases  which  have  issued  from 
the  Department  of  Agriculture  and  the  Agricultural  Experiment 
Stations,  between  and  including  the  years  1886  and  1893,  though  I 
have  not  always  limited  myself  to  those  dates.  Many  will  doubt- 
less dissent  from  my  judgment  in  the  selection  of  papers  as 
worthy  of  record ;  such  critics  I  would  ask  kindly  to  inform  me 
of  any  such  errors  or  omissions  in  order  that  they  may  be  cor- 
rected if  possible  and  advisable. 
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Alfalfa. 

(Medicago  sativa,  L.) 
Leaf-Spot  [Pseudopeziza  Medicaginis,  (Lib.)  Sacc.) 

Descr.  Illus.,  Del.  Agr.  Exp.  Sta.,  Rep.  3, 1890,  pp.  79-82.    (1891) 

Treat,  (rec),  Del.  Agr.  Exp.  Sta.,  Rep.  3,  1890,  p.  82.         (1891) 
Root-Rot  (Ozonium  auricomum,  Lk.) 

Occ,  Tex.  Agr.  Exp.  Sta.,  Bull.  22.  (1892) 

Of.,  Cotton  (Root-Rot). 

Almond. 

(Prunus  (Amygdalus)  communis,  L.) 
Leaf -Blight  (Oercospora  circumscissa,  Sacc.) 

Descr.  Illus.,  Journ.  Mycol.,  Vol.  vii,  p.  66.  (1892) 

Treat,  (pos.),  Journ.  Mycol.,  Vol.  vii,  p.  232.  (1893) 

Apple. 

(Pirus  malus,  L.) 
Black-Rot  (Sphaeropsis  Malorum,  Berk.) 

Descr.,  Scribner,  Fung.  Dis.,  p.  81.  (1890) 

Cf .  Quince  (Black -Rot). 
Fire-Blight  (Micrococcus  amylovorus,  Burrill.) 

Descr.,  Colo.  Agr.  Exp.  Sta.,  Rep.  1,  1888,  pp.  64-69.         (1888) 
N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  89.  (1893) 

Treat,  (rec),  Colo.  Agr.  Exp.  Sta.,  Rep.  1,  1888,  pp.  69 

&  70.  (1888) 

N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  89.  (1893) 

Cf.  Pear  (Fire-Blight). 
Fruit-Spot  (Phyllachora  pomigena,  (Schw.)  Sacc.) 

Descr.,  Vt.  Agr.  Exp.  Sta.,  Rep.  5,  1891,  p.  133.  (1892) 

Leaf -Spot  (Phyllosticta  pirina,  Sacc.) 

Descr.,  Vt.  Agr.  Exp.  Sta.,  Rep.  6,  1892,  p.  83.  (1893) 

Va.  Agr.  Exp.  Sta.,  Bull.  17,  p.  62.  (1892) 

Treat,  (rec),  Va.  Agr.  Exp.  Sta.,  Bull.  17,  p.  64.  (1892) 

Powdery-Mildew  (Podosjjhaera  oxyacanthae,  (DC),  DBy.) 

Treat!  (pos.),  U.  S.  Dep.  Agr.,  Sec.  Veg.  Path.,  Circ.  8,  p.  8.  (1889) 
Joiim.  Mycol. ,  Vol.  vi,  p.  14.  (1890) 

U.  S.  Dep.  Agr.,  Farm.  Bull.  7,  p.  14.  (1892) 

Cf.  Journ.  Mycol.,  Vol.  vii,  p.  256. 
Ripe-Rot  or  Anthracnose  (Gloeosporium  fructigenum,  Berk.  ;  G.  versi- 
color, B.  &  C.) 
Descr.  Illus.,  U.  S.  Dep.  Agr.  Rep.  for  1887,  p.  348.  (1888) 

Journ.  Mycol.,  Vol.  vi,  p.  164.  (1891) 

Treat,  (pos.),  Journ.  Mycol.,  Vol.  vi,  p.  172.  (1891) 

Ky.  Agr.  Exp.  Sta.,  Bull.  44,  p.  20.  (1893) 

Cf .  Grape  (Ripe-Rot). 
Cf.  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  pp.  326-333. 
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Rust   (Gymnosporangium   macropus,    Lk.,  Syn.  Roestelia  pirata, 
(Schw.)     Thaxter). 
Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1888,  pp.  370-378.    (1889) 
Scribner,  Fung.  Dis.,  p.  84.  (1890) 

Treat,  (pos.),  U.  S.  Dep.  Agr.,  Rep.  for  1888,  p.  379.  (1889) 

U.  S.  Dep.  Agr.,  Sec.  Veg.  Path.,  Bull.  11, 

p.  46.  (1890) 

Iowa  Agr.  Exp.  Sta.,  Bull.  13,  p.  43.  (1891) 

N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  86.  (1893) 

Cf.  Conn.  Agr.  Exp.  Sta.,  Bull.  107. 
Scab  (Fusicladium  dendriticum,  (Wallr. )  Fckl.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  341.  (1888) 

Treat,  (pos.),  U.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  346.  (1888) 

U.  S.  Dep.  Agr.,  Sec.  Veg.  Path.,  Bull.  11, 

pp.  27  &  36.  (1890) 

U.  S.  Dep.  Agr.,  Div.  Veg.  Path.,  Bull.  3, 

pp.  35  &  36.  (1892) 

Va.  Agr.  Exp.  Sta.,  Bull.  17,  p.  63.  (1892) 

N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bull.  48, 

pp.  297  &  298.  (1892) 

1ST.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  87.  (1893) 

Conn.  Agr.  Exp.  Sta.,  Bull.  115,  pp.  3  &  4.  (1893) 

Barley. 

(Hordeum  sp.) 
Ergot  (Claviceps  purpurea,  Tul.) 

See  Rye  (Ergot.) 
Leaf -Blight  (Scolecotrichum  graminis,  Fckl.,  and  Helminthosporitmi 
graminum,  Rab.) 
Descr.  and  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1886,  p.  129.    (1887) 
Descr.,  Journ.  Mycol.,  Vol.  vii,  pp.  96  &  97.  (1892) 

Rust  (Puccinia  graminis,  P.  and  P.  Rubigo-vera,  (DC.)  Wint.) 

See  Oats  and  Wheat  (Rust). 
Smut  ( Ustilago  Hordei,  (P.)  Kell.  &  Sw.,  and  U.  nuda,  (Jens.)  Kell.  &  Sw.) 
Descr.   Illus.,  Mass.   Agr.   Exp.    Sta.,   Rep.  9,  1891, 

pp.  244-246.  (1892) 

Treat,  (pos.),  Mass.  Agr.  Exp.  Sta.,  Rep.  9,  1891,  p.  246.    (1892) 
Cf.  Oats  and  Wheat  (Smut). 

Bean. 

(Phaseolus  vulgaris,  L. ;  Faba  vulgaris,  L.,  &c.) 
Anthracnose  (Colletotrichum  Lindemuthianum,  (Sacc.  &  Magn.)  Bri. 
&  Cav.) 
Descr.  Illus.,  U.  S.  Dep.  Agr. ,  Rep.  for  1887,  p.  361.  (1888) 

N.  Y.  Agr.  Exp.  Sta.,  Bull.  48,  pp.  310  &  318.  (1892) 
Treat,  (pos.),  N.  Y.  Agr.  Exp.  Sta.,  Bull.  48,  pp.  320-326.  (1892) 
U.  S.  Dep.  Agr.,  Bot.  Div.,  Bull.  8,  p.  65.      (1889) 
N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  284.  (1892) 
Cf.  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  pp.  326-333. 
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Blight  (Bacterial). 

Descr.  Illus.,  N.  Y.  Agr.  Exp.  Sta.,  Bull.  48,  pp.  329-331.(1892) 
N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  p.  283.  (1893) 
Downy-Mildew  (Phytophthora  Phaseoli,  Thaxter). 

Descr.  Illus.,    Conn.    Agr.    Exp.    Sta.,    Rep.    13,    1889, 

pp.  167-170.  (1890) 

Treat,  (rec),  Conn.  Agr.  Exp.  Sta.,  Rep.  13,  1889,  p.  171.   (1890) 
Conn.  Agr.  Exp.  Sta.,  Rep.  17,  1893,  p.  77.    (1894) 
Leaf-Spot  (Phyllosticta  sp.) 

Descr.  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  287.  (1892) 

Powdery  Mildew  {Erysiphe  Martii,  Lev.) 

Treat,  (pos.),  Journ.  Mycol.,  Yol.  v,  p.  214.  (1889) 

Rust  (Uromyces  appendiculatits,  (P.)  Lev.) 

Descr.  Illus.,  N.  Y.  Agr.  Exp.  Sta.,  Bull.  48,  p.  331.  (1892) 

Treat,  (neg.),  N.  T.  Agr.  Exp.  Sta.,  Bull.  48,  p.  333.  (1892) 

Beet. 

(Beta  vulgaris,  L.) 

Blight  (Bacterial). 

Descr.,  Ind.  Agr.  Exp.  Sta.,  Bull.  39,  pp.  54-58.  (1892) 

Leaf -Blight  (Cercospora  longissima,  C.  and  E.) 

Descr.  Illus.,  Iowa  Agr.  Exp.  Sta.,  Bull.  15,  pp.  239-242.  (1891) 
Treat,  (rec),  Iowa  Agr.  Exp.  Sta.,  Bull.  15,  p.  243.  (1891) 

Root-Rot  (Rhizoctonia  Betae,  Klihn.) 

Descr.  Illus.,  Iowa  Agr.  Exp.  Sta.,  Bull.  15,  pp.  244-248.  (1891) 
Treat,  (rec),  Iowa  Agr.  Exp.  Sta.,  Bull.  15,  p.  250.  (1891) 

Rust  (Uromyces  Betae,  (P.)  Kiihn). 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  351.  (1888) 

Descr.,  Iowa  Agr.  Exp.  Sta.,  Bull.  15,  p.  235.  (1891) 

Treat,  (rec),  U.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  353.  (1888) 

Iowa  Agr.  Exp.  Sta.,  Bull.  15,  p.  236.  (1891) 

Scab  (Oospora  scabies,  Thaxter.) 

Descr.  Illus.,  Iowa  Agr.  Exp.  Sta.,  Bull.  15,  p.  251.  (1891) 

Ind.  Agr.  Exp:  Sta.,  Bull.  39,  p.  58.  (1892) 

Treat,  (rec),  Ind.  Agr.  Exp.  Sta.,  Bull.  39,  p.  60.  (1892) 

Cf.  Potato  (Scab). 

White-Rust  (Cystojms  Bliti,  (Biv.)  Lev.) 

Descr.  Illus. ,  Iowa  Agr.  Exp.  Sta. ,  Bull.  15,  pp.  237  &  238.    (1891) 

Blackberry. 

(Rubus  villosus,  Ait.  vars.) 
Anthracnose  (Glceosporium  Venetum,  Speg.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  pp.  358-360. 

(1888) 

Ohio  Agr.  Exp.  Sta.,  Bull.  Vol.  iv,  No.  6,  p.  124.     (1891) 

Treat,  (pos.),  U.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  361.  (1887) 

Conn.  Agr.  Exp.  Sta.,  Rep.  13,  1889,  p.  172.  (1890) 

Ohio  Agr.  Exp.  Sta.,  Bull.  Yol.  iv,  No.  6,  p.  119.     (1891) 
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Blight  (Bacterial) 

Occ,  Ohio  Agr.  Exp.  Sta.,  Bull.  Vol.  iv,  No.  6,  p.  129.  (1891) 
Of.  Raspberry  (Blight. ) 
Leaf -Spot  (Sept  or  ia  Rubi,  Westd.) 

Descr.,  Ohio  Agr.  Exp.  Sta.,  Bull.  Vol.  iv,  No.  6,  p.  126.  (1891) 

Treat,  (ueg.),  Journ.  Mycol.,  Vol.  vii,  p.  22.  (1891) 

(rec),  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  129.  (1893) 
Rust  (Cacoma  (Ureclo)  luminatum,  Lk.;  Syu.  Paccinia  Peckiana,  Howe.) 

Descr.,  Ohio  Agr.  Exp.  Sta.,  Bull.  Vol.  iv,  No.  6,  p.  127.  (1891) 

Mass.  Agr.  Exp.  Sta.,  Rep.  8,  1890,  p.  224.  (1891) 
Descr.  Illus.,  111.  Agr.  Exp.  Sta.,  Bull.  29,  pp.  273-281 

&  286.  (1893) 

Treat,  (pos.),  Mass.  Agr.  Exp.  Sta.,  Rep.  8,  1890,  p.  224.  (1891) 

Buckwheat. 

(Fagopyrum  esculentum,  Moench.) 
Leaf-Blight  (Ramularia  rufomaculans,  Pk.) 

Descr.,  Conn.  Agr.  Exp.  Sta.,  Rep.  14,  1890,  p.  98.  (1891) 

Treat,  (rec),  Conn.  Agr.  Ex.  Sta.,  Rep.  14,  1890,  p.  98.       (1891) 

Cabbage. 

(Brassica  oleracea,  L.) 
Club-Root  (Plasmodiophora  Brassicce,  Wor. ) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Bull.  50,  p.  14.  (1888) 

Descr.  Illus.,  Journ.  Mycol.,  Vol.  vii,  pp.  79-84.  (1892) 

N.  J.  Agr.  Exp.  Sta.,  Bull.  98.  (1893) 

Treat,  (rec),  Journ.  Mycol.,  Vol.  vii,  p.  85.  (1892) 

N.  C.  Agr.  Exp.  Sta.,  Bull.  84,  p.  15.  (1892) 

N.  J.  Agr.  Exp.  Sta.,  Bull.  98,  pp.  13-16.       (1893) 

Downy  Mildew  (Per -onospor 'a  parasitica,  (P.)  Tul.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  349.  (1891) 

N.  C.  Agr.  Exp.  Sta.,  Bull.  84,  p.  15.  (1892) 

Treat,  (rec),  N.  C.  Agr.  Exp.  Sta.,  Bull.  84,  p.  15.  (1892) 
Leaf -Blight  (Macrosporium  Brassicce,  Berk.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  349.  (1891) 
White  Rust  (Cystopus  candiclus,  (P.)  Lev.) 

Occ,  N.  C.  Agr.  Exp.  Sta.,  Bull.  84,  p.  15.  (1892) 

Treat,  (rec),  N.  C.  Agr.  Exp.  Sta.,  Bull.  84,  p.  15.  (1892) 

Carnation. 
(Dianthus  Garyophyllus,  L.) 
Anthracnose  (Colletotrichum  sp.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  301.  (1892) 

Gar.  and  For.,  Vol.  v,  p.  594.  (1892) 

Treat,  (rec),  Gar.  and  For.,  Vol.  v,  p.  595.  (1892) 

Anthracnose  (Vennicularia  subeffigurata,  Schw.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  363.  (1891) 

Treat,  (pos.),  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  363.  (1891) 
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Leaf-Spot  (Septoria  Dianthi,  Desin.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  363.  (1891) 

Gar.  and  For.,  Vol.  v,  p.  594.  (1892) 

Treat,  (pos.),  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  363.  (1891) 

Gar.  and  For.,  Vol.  v,  p.  594.  (1892) 

Rust  (Uromyces  caryophyllinus,  (Schrank)  Schrt.) 

Descr.  Illns.,  Gar.  and  For.,  Vol.  v,  pp.  18  &  19.  (1892) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  302.  (1892) 

Treat,  (rec),  Gar.  and  For.,  Vol.  iv,  p.  595.  (1891) 

Gar.  and  For.,  Vol.  v,  p.  19.  (1892) 

(pos.),  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  302.    (1892) 

Catalpa. 
(Catalpa  Bignonioides,  Walt.) 
Leaf-Blight  (Macrosporium  Gatalpae,  Ell.  &  Mart.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  pp.  364 

&  365.  (1888) 

Treat,  free),  U.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  366.  (1888) 

Leaf -Spot  (Phyllosticta  Catalpae,  Ell.  &  Mart.) 

Descr.  Illns.,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  pp.  364 

&  365.  (1888) 

Treat,  (rec),  U.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  366.  (1888) 

Celery. 

(Apium  graveolens,  L.) 
Blight  (Bacterial). 

Descr.  Illns.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  pp.  257 

&  258.  (1892) 

(?)  Descr.,  N.  Y.  Agr.  Exp.  Sta.,  Bull.  51,  pp.  134  &  136.    (1893) 

Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  258.    (1892) 

N.  Y.  Agr.  Exp.  Sta.,  Bull.  51,  p.  136.  (1893) 

Leaf -Blight  (Cercospora  Apii,  Fres.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1886,  pp.  117-120.  (1887) 
N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  250.  (1892) 
Treat,  (pos.),  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  pp.  251 

&  252.  (1892) 

(pos.),  Conn.  Agr.  Exp.  Sta.,  Rep.  16,  1892,  pp.  44 

&  45.  (1893) 

Conn.  Agr.  Exp.  Sta.,  Bull.  115,  p.  17.  (1893) 

Leaf -Spot  (Phyllosticta  Apii,  Halsted.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  pp.  253 

&  254.  (1892) 

Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  254.    (1892) 
Leaf -Spot  (Septoria  Petroselini,  Desm.,  var.  Apii,  Br.  &  Cav.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  pp.  255 

&  256.  (1892) 

N.  Y.  Agr.  Exp.  Sta.,  Bull.  51,  pp.  137  &  138.  (1893) 
Treat,  (rec),  N.  Y.  Agr.  Exp.  Sta.,  Bull.  51,  pp.  139-141.  (1893) 
Cf.  Del.  Agr.  Exp.  Sta.,  Rep.  4,  1891,  pp.  63-65. 
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Rust  (Puccinia  bullata,  (Pers.)  Schrt.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  12, 1891,  pp.  256 
&  257.  (1892) 

Cherry. 

(Prunus  Cerasus,  L.) 
Black  Knot  (Plowrightia  morbosa,  (Schw.)  Sacc.) 

Descr.  Illus.,  Scribner,  Fung.  Dis.,  p.  111.  (1890) 

Mass.  Agr.  Exp.  Sta.,  Rep.  8,  1890,  p.  200.     (1891) 
N.  J.  Agr.  Exp.  Sta.,  Bull.  78.  (1891) 

N.  Y.  Agr.  Exp.  Sta.,  Bull.  40.  (1892) 

Treat,  (rec),  N.  Y.  Agr.  Exp.  Sta.,  Bull.  40,  p.  33.  (1892) 

Mass.   Agr.   Exp.   Sta.,  Rep.  10,  1892, 

pp.  236-238.  (J893) 

Conn.  Agr.  Exp.  Sta.,  Bull.  115,  p.  9.  (1893) 

Fruit-Mould  (Oidium  fructigenum,  Kze.  &  Schm.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1888,  p.  349.  (1889) 

Ky.  Agr.  Exp.  Sta., "Rep.  2,  1889,  pp.  31-34.  (1890) 

Mass.  Agr.  Exp.  Sta.,  Rep.  8,  1890,  p.  213.    (1891) 

Treat,  (rec),  IT.  S.  Dep.  Agr.,  Rep.  for  1888,  p.  352.  (1889) 

(pos.),  Ky.  Agr.  Exp.  Sta.,  Rep.  2,  1889,  pp.  35-42.  (1890) 

Leaf-Spot  (Cylindrosporium  Padi,  Karst. ) 

Descr.  Illus.,  Scribner,  Fung.  Dis.,  p.  119.  (1890) 

Iowa  Agr.  Exp.  Sta.,  Bull.  13,  pp.  61-65.       (1891) 

Treat,  (pos.),  Conn.  Agr.  Exp.  Sta.,  Rep.  13,  1889,  p.  176.  (1890) 

U.  S.  Dep.  Agr.,  Rep.  for  1890,  p.  396.  (1891) 

Iowa  Agr.  Exp.  Sta.,  Bull.  17,  pp.  421-431.    (1892) 

(rec.),N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  114.  (1893) 

Cf.  Plum.  (Leaf-Spot). 

Powdery  Mildew  (Podosphaera  oxyacanthce,  (DC.)  DBy.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1888,  pp.  352-356.  (1889) 
Treat,  (rec),  U.  S.  Dep.  Agr.,  Rep.  for  1888,  p.  356.  (1889) 

(pos.),  Iowa  Agr.  Exp.  Sta.,  Bull.  17,  pp.  422-428.    (1892) 
Cf .  Apple  (Powdery  Mildew). 
Rust  (Puccinia  Pruni,  Pers.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  pp.  353 &  354.  (1888) 
Treat,  (rec),  IT.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  354.  (1888) 

Scab  (Cladosporium  carpophilum,  Thiim.) 

Occ,  Iowa  Agr.  Exp.  Sta.,  Bull.  17,  p.  421.  (1892) 

Descr.  Illus.,  Iowa  Agr.  Exp.  Sta.,  Bull.  23,  pp.  918-920.  (1894) 
Treat,  (rec),  Iowa  Agr.  Exp.  Sta.,  Bull.  23,  pp.  920  &  921.  (1894) 
Cf .  Peach  and  Plum  (Scab). 

Chestnut. 

(Castanea  sativa,  Mill.) 
Anthracnose  (Marsonia  ochroleuca,  B.  &  C.) 

Occ,  Mass.  Agr.  Exp.  Sta.,  Rep.  9,  1891,  p.  234.  (1892) 
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Chrysanthemum. 

(Chrysanthemum,  sp.) 
Leaf -Spot  (Septoria  sp.  and  Phyllosticta  sp.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  298.  (1892) 

Treat,  (pos.),  N.  Y.  Agr.  Exp.  Sta.,  "  Leaf -Spot  of  Chrys- 
anthemums." (1892) 

Clematis. 

(Clematis  spp.) 
Root-Rot  (Phoma  sp.)  ? 

Descr.,  N.  Y.  Agr.  Exp.  Sta.,  Rep.  3,  1884,  pp.  383  &  384. 

(1885) 
Clover. 
(Trifolium  spp.) 
Rust  (Uromyces  Trifolii,  A.  &  S.)  Wint.) 

Descr.  Illus.,  N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bull.  24.  (1890) 
Iowa  Ag.  Exp.  Sta.,  Bull.  13,  p.  53.  (1891) 

Treat,  (rec),  N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bull.  24, 

p.  139.  (1890) 

Stem-Rot  (Sclerotinia  Trifolium,  Erick.) 

Descr.  Illus.,  Del.  Agr.  Exp.  Sta.,  Rep.  3,  1890,  pp.  84-88.  (1891) 
Treat,  (neg.),  Del.  Agr.  Exp.  Sta.,  Rep.  3,  1890,  p.  88.         (1891) 

Corn. 

(Zea  Mays,  L.) 
Blight  (Bacterial.) 

Descr.  Illus.,  111.  Agr.  Exp.  Sta.,  Bull.  6.  (1889) 

Treat,  (neg.),  111.  Agr.  Exp.  Sta.,  Bull.  6,  p.  174.  (1889) 
Leaf -Blight  (Helminthosporium  graminum,  Rab.) 

Occ,  Conn.  Agr.  Exp.  Sta.,  Rep.  13,  1889,  p.  171.  (1890) 
Rust  (Puccinia  Mayclis,  Berang.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  390.  (1888) 

Treat,  (neg.),  U.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  391.  (1888) 
Smut  (Ustilago  Mayclis,  Cord.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  pp.  380-386.  (1888) 

Neb.  Agr.  Exp.  Sta.,  Bull.  11,  pp.  25-30.  (1889) 
Treat,  (rec),  U.  S.  Dep.  Agr.,  Rep,  for  1887,  pp.  386  &  387. 

(1888) 

Neb.  Agr.  Exp.  Sta.,  Bull.  11,  p.  35.  (1889) 

Ohio  Agr.  Exp.  Sta.,  Bull.,  Vol.  iii,  No.  10,  p.  271.  (1890) 

Cotton. 

(Gossypium  spp.) 
Anthracnose  (Colletotrichum  Gossypii,  Southworth.) 

Descr.    Illus.,    Journ.    Mycol.,   Vol.   vi,   pp.    100-104 

&  173-177.  (1891) 

Ala.  Agr.  Exp.  Sta.,  Bull.  41,  pp.  40-49.        (1892) 
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Blight  (Bacterial.) 

Descr.,  Ala.  Agr.  Exp.  Sta.,  Bull.  27,  p.  10.  (1891) 

"  Frenching  "  or  Scab  (Fusarium  vasinfectum,  Atkinson.) 

Descr.  Illus.,  Ala.  Agr.  Exp.  Sta.,  Bull.  41,  pp.  19-29.        (1892) 
Leaf-Blight  (Cercospora  gossypina,  Cke.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  pp.  355 

&  356.  (1888) 

Ala.  Agr.  Exp.  Sta.,  Bull.  27,  pp.  7  &  8.        (1891) 
Leaf -Mould  (Macrosporium  nigricantium,  Atk.  and  Alternaria  sp.) 

Descr.  Illus.,  Ala.  Agr.  Exp.  Sta.,  Bull.  27,  pp.  8-10.  (1891) 

Leaf -Mould   (Ramularia  areola,  Atkinson.) 

Descr.  Illus.,  Ala.  Agr.  Exp.  Sta.,  Bull.  41,  pp.  55-58.        (1892) 
Leaf-Spot  (Sphaerella  gossypina,  Atkinson.) 

Descr.  Illus.,  Ala.  Agr.  Exp.  Sta.,  Bull.  41,  pp.  58-60.       (1892) 
Root-Rot  (Ozonium  auricomum,  Lk.) 

Descr.  Illus. ,  Tex.  Agr.  Exp.  Sta. ,  Rep.  2, 1889,  pp.  67-76.    (1890) 

Treat,  (rec),  Tex.  Agr.  Exp.  Sta.,  Rep.  2,  1889,  p.  81.         (1890) 

Cf.  Alfalfa  (Root-Rot.) 

Cranberry. , 

(Vaccinium  Oxy coccus,  L.) 
Gall  (Synchytrium  Vaccinii,  Thomas.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Bull.  64,  pp.  4-9.  (1889) 

Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Bull.  64,  p.  16.  (1889) 

N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  333.    (1891) 
"  Scald  "  (Fungus  Sp.  indet.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Bull.  64,  pp.  30-34.      (1889) 

Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Bull.  64,  pp.  39  &  40.      (1889) 

Journ.  Mycol.,  Vol.  vi,  p.  18.  (1890) 


Cucumber. 

(Cucumis  sativus,  L.) 

Anthracnose  {Gloeosporium,  sp.) 

Mass.  Agr.  Exp.  Sta.,  Rep.  10,  1892,  p.  231.  (1893) 

Occ,  Cf.  Melon  (Anthracnose.) 

Blight  (Bacterial.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  pp.  273-276.  (1892) 
Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  276.  (1892) 
Cf.  Melon,  Potato,  Squash  and  Tomato  (Blight). 

" '  Damping-off  "  or  Seedling-Mildew  (Pythium  De  Baryanum,  Hesse.) 

Descr.  Illus.,  Mass.  Agr.  Exp.  Sta.,  Rep.  8,  1890,  p.  220.  (1891) 
Treat,  (rec),  Mass.  Agr.  Exp.  Sta.,  Rep.  8,  1890,  p.  221.     (1891) 

Efowny  Mildew  (Plasmopara  Cubensis,  (B.  &  C.)  Humphrey.) 
Descr.  Illus.,  Mass.  Agr.  Exp.  Sta.,  Rep.  8,  1890, 

pp.  210-212.  (1891) 

Treat,  (rec),  Mass.  Agr.  Exp.  Sta.,  Rep.  10,  1892.  p.  227.  (1893) 
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Leaf-Blight  (Acremonium  sp.) 

Descr.,  Mass.  Agr.  Exp.  Sta.,  Rep.  9,  1891,  p.  227.  (1892) 

Descr.  Illus.,  Mass.  Agr.  Exp.  Sta.,  Rep.  10,  1892,  p.  230.  (1893) 
Powdery  Mildew  (Erysiphe  cichoracearum,  DC.) 

Descr.  Illus.,  Mass.  Agr.  Exp.  Sta.,  Rep.  10,  1892,  p.  225.  (1893) 
Treat,  (pos.),  N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bull.  31, 

p.  138.  (1891) 

Mass.  Agr.  Exp.  Sta.,  Rep.  9,  1891,  p.  225.  (1892) 
Scab  (Cladosjjorium  cucumerinum,  Ell.  &  Arth.) 

Descr.  Illus.,  Ind.  Agr.  Exp.  Sta.,  Bull.  19,  pp.  8-10.  (1889) 

Mass.  Agr.  Exp.  Sta.,  Rep.  10,  1892,  pp.  227-229.     (1893) 
Treat,  (rec),  Mass.  Agr.  Exp.  Sta.,  Rep.  10,  1892,  p.  229.  (1893) 
Stein-Rot  (Sclerotinia  Libertiana,  Fckl.) 

Descr.  Illus.,  Mass.   Agr.   Exp.   Sta.,   Rep.   10,  1892, 

pp.  212-224.  (1893) 

Treat,  (rec),  Mass.  Agr.  Exp.  Sta.,  Rep.  10,  1892,  p.  222.  (1893) 

Currant. 

(Ribes,  spp.) 

Anthracnose  (Gloeosporium  Ribis,  (Lib.)  Mont.  &  Desni.) 

Descr.  Illus.,  N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bull.  15, 

p.  196.  (1889) 

Treat,  (rec),  N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bull.  15, 
p.  197.  (1889) 

Leaf-Spot  (Septoria  Ribis,  Desm.,  and  Cercospora  angulata,  Wint.) 

Descr.  Illus.,  Iowa  Agr.  Exp.  Sta.,  Bull.  13,  pp.  68  &  69.     (1891) 
Treat,  (pos.),  Iowa  Agr.  Exp.  Sta.,  Bull.  17,  pp.  420  &  421. 

(1892) 
Powdery  Mildew  (Sphaerotheca  mors-uvae  (Schw.)  B.  &  C.) 
See  Gooseberry  (Powdery  Mildew.) 

Egg-plant. 
(Solarium  Melongena,  L.) 

Anthracnose  (Gloeosporium  melongenae,  Ell.  &  Hals.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  281.  (1892) 

Cf.  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  pp.  326-333. 
"  Damping-off , "  or  Seedling-Mildew  (Pythium  DeBaryanum,  Hesse.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  p.  286.  (1893) 

Cf.  Cucumber  (Damping-off.) 
Fruit-Mould  (Botrytis  fascicularis,  (Cord.)  Sacc.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  357.  (1891) 

Leaf -Spot  (Phyllosticta  hortorum,  Speg. ) 

Descr.   Illus.,  N.   J.   Agr.   Exp.   Sta.,   Rep.   11,   1890, 

pp.  355-357.  (1891) 

Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  357.    (1891) 
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Seedling-Rot  (Phoma  Solani,  Hals.) 

Descr.   Illus.,   N.   J.   Agr.   Exp.    Sta.,   Rep.   12,   1891, 

pp.  277-279.  (1892) 

Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  279.    (1892) 
Stem-Rot  (Nectria  Ipomceae,  Hals.) 

Descr.   Illtis.,   N.  J.  Agr.   Exp.    Sta.,   Rep.   12,   1891, 
pp.  281-283.  (1892) 

Fig. 

(Ficus  Carica,  L.) 

Rust  (Uredo  Fici,  Cast.) 

Occ,  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  117.  (1893) 

Treat,  (rec),  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  117.  (1893) 

Scab  (Fusarium  roseum,  Lk.) 

Occ,  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  117.  (1893) 

Treat,  (rec),  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  117.  (1893) 

Filbert. 

(Oorylus  Avellana,  L.) 

Black  Knot  (Cryplosporella  anomala,  (Pk.)  Sacc) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  p.  287.  (1893) 

Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  p.  289.    (1893) 
Cf.  Hazel  (Black  Knot.) 

Geranium. 

(Pelargonium  sp.) 
Rot  (Bacterial.) 

Descr.  Illus.,  Journ.  Mycol.,  Vol.  vi,  p.  114.  (1891) 

Gooseberry. 

(Ribes  Cfrossularia,  L.) 

Leaf -Spot  (Septoria  Ribis,  Desm.,  and  Cercospora  cmgulata,  Wint.) 

Cf.  Currant  (Leaf-Spot.) 
Leaf -Spot  (?  Sphaerella  Grossulariae,  (Fr.)  Awd.) 

Iowa  Agr.  Exp.  Sta.,  Bull.  13,  p.  70.  (1891) 

Powdery  Mildew  (Sphaerotheca  mors-uvae,  (Scliw.)  B.  &  C. 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  pp.  373-378.    (1888) 

Mass.  Agr.  Exp.  Sta.,  Rep.  10,  1892,  p.  240.  (1893) 

Descr.,  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  131.  (1893) 

Treat,  (pos.),  N.  Y.  Agr.  Exp.  Sta.,  Rep.  6,  1887,  p.  349.    (1888) 

N.  Y.  Agr.  Exp.  Sta.,  Bull.  36,  p.  645.  (1891) 

N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  131.  (1893) 

Rust  (Aecidium  Grossulariae,  Schum.) 

Descr.,  Mass.  Agr.  Exp.  Sta.,  Rep.  10,  1892,  p.  241.  (1893) 

Treat,  (rec),  Mass.  Agr.  Exp.  Sta.,  Rep.  10,  1892,  p.  241.    (1893) 
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Grape. 

(Vitis  spp.) 
Anthraenose  (Sphaceloma  ampelinum,  DBy.) 

Descr.  Illus.,  Scribner,  Fttng.  Dis.,  pp.  72-80.  (1890) 
Tenn.  Agr.  Exp.  Sta.,  Bull.  Vol.  iv,  No.  4, 

pp.  Ill  &  112.  (1891) 
Treat,  (rec),  N.  Y.  Agr.  Exp.  Sta.,  Rep.  9.  1890,  pp.  336 

&  337.  (1891) 

Conn.  Agr.  Exp.  Sta.,  Rep.  14,  1890,  p.  102.  (1891) 

Tenn.  Agr.  Exp.  Sta.,  Bull.  Vol.  iv,  No.  4,  p.  112.  (1891) 

N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  121.  (1893) 

Bitter-Rot  (Melanconium  fuligineum,  (Scrib.  &  Viala.)  Cav.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  pp.  324 

&  325.  (1888) 

Descr.,  N.  T.  Agr.  Exp.  Sta.,  Rep.  9,  1890,  p.  325.  (1891) 

Treat,  (neg.),  U.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  325.  (1888) 

(rec),  Scribner,  Fung.  Dis.,  p.  40.  (1890) 

Cf .  N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bull.  61,  pp.  302-305. 

Black-Rot  (Laestadia  Bidwellii,  (Ell.)  Viala  &  Ravaz. 

Descr.  Illus.,   U.  S.  Dep.  Agr.,   Rep.  for   1886, 

pp.  109-111.  (1887) 
Del.  Agr.  Exp.  Sta.,  Bull.  6,  pp.  18-27. 

(1889) 

Scribner,  Fung.  Dis.,  pp.  8-14.  (1890) 
Tenn.  Agr.  Exp.  Sta.,  Bull.  Vol.  iv, 

No.  4,  pp.  98-101.  (1891) 

Treat  (pos.),  IT.  S.  Dep.  Agr.,  Sec.  Veg.  Patb.,  Circ.  6.  (1889) 

U.  S.  Dep.  Agr.,  Farm.  Bull.  7,  pp.  15  &  16.  (1892) 

Del.  Agr.  Exp.  Sta.,  Bull.  15,  p.  7.  (1892) 

U.  S.  Dep.  Agr.,  Div.  Veg.  Patb.,  Bull.  3,  p.  31.  (1892) 

Tex.  Agr.  Exp.  Sta.,  Bull.  23,  pp.  228-231.  (1892) 

Conn.  Agr.  Exp.  Sta.,  Bull.  115,  p.  11.  (1893) 
Downey  Mildew  (Plasmopara  viticola,  (B.  &  C.)  Berl.  &  De  Ton.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1886,  pp.  96-99.  (1887) 

Tenn.  Agr.  Exp.  Sta.,  Bull.  Vol.  iv,  No.  4,  p.  108.  (1891) 

Micb.  Agr.  Exp.  Sta.,  Bull.  83,  pp.  9-12.  (1892) 
Treat,  (pos.),  Obio  Agr.  Exp.  Sta.,  Bull.  Vol.  iii,  No.  10, 

p.  263.  (1890) 

U.  S.  Dep.  Agr.,  Farm.  Bull.  4,  p.  8.  (1891) 

Tenn.  Agr.  Exp.  Sta.,  Bull.  Vol.  iv,  No.  4,  p.  110.  (1891) 

Conn.  Agr.  Exp.  Sta.,  Bull.  115,  p.  12.  (1893) 

Leaf-Bligbt  (Cercospora  viticola,  (Ces.)  Sacc.) 

Descr.  Illus.,  Scribner,  Fung.  Dis.  pp.  60-62.  (1890) 

Descr.,  N.  Y.  Agr.  Exp.  Sta.,  Rep.  9,  1890,  p.  324.  (1891) 

Treat,  (neg.),  N.  Y.  Agr.  Exp.  Sta.,  Rep.  9,  1890,  p.  324.  (1891) 

(rec),  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  122.  (1893) 

Powdery  Mildew  (Uncinula  spiralis,  B.  &  C.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1886,  pp.  105-108.  (1887) 

Micb.  Agr.  Exp.  Sta.,  Bull.  83,  p.  11.  (1892) 
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Powdery  Mildew  (Uncinula  spiralis,  B.  &  C.) 

Descr.,  N.  Y.  Agr.  Exp.  Sta.,  Rep.  9,  1890,  pp.  322  &  323. 

(1891) 

Treat,  (pos.),  U.  S.  Dep.  Agr.,  Farm.  Bull.  4,  p.  8.  (1891) 

Ind.  Agr.  Exp.  Sta.,  Bull.  38,  p.  17.  (1892) 

N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  120.  (1893) 

Ripe-Rot  or  Anthracnose  (Glceosporium  fructigenum,  Berk.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1890,  p.  408.  (1891) 

Journ.  Myool.,  Vol.  vi,  pp.  164-171.  (1891) 

Cf.  Apple  (Ripe-Rot.) 
Root-Rot  (Armillaria  mellea,  (Wallr.)  Fr.  and  Dematophora  necatrix, 
Hartig.) 
Descr.  Illus.,  Scribner,  Fung.  Dis.,  pp.  64-69.  (1890) 

N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  122.  (1893) 

Treat,  (rec),  Scribner,  Fung.  Dis.,  pp.  70  &  71.  (1890) 

N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  122.  (1893) 

White-Rot  (Coniothyrium  Diplodiella,  (Speg.)  Sacc.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  pp.  325 

&  326.  (1888) 

Scribner,  Fung.  Dis.,  pp.  41-44.  (1890) 

Descr.,  N.  Y.  Agr.  Exp.  Sta.,  Rep.  9,  1890,  p.  324.  (1891) 

Treat,  (pos.),  U.  S.  Dep.  Agr.,  Sec.  Veg.  Path.,  Bull.  11.    (1890) 

Hazel. 

(Corylus,  spp.) 

Black-Knot  (Cryptosporella  anomala,  (Pk.)  Sacc.) 

Descr.  Illus.,  Mass.  Agr.  Exp.  Sta.,  Rep.  10,  1892,  p.  242.  (1893) 
Treat,  (rec),  Mass.  Agr.  Exp.  Sta.,  Rep.  10,  1892,  p.  243.  (1893) 
Cf .  Filbert  (Black-Knot). 

Hollyhock. 

(Althaea  rosea,  Cav.) 

Anthracnose  (Colletotrichum  Malvarum,  (Braun.  &  Casp.)  Southworth.) 

Descr.  Illus.,  Journ.  Mycol.,  Vol.  vi,  pp.  46-48.  (1890) 

Treat,  (pos.),  Journ.  Mycol.,  Vol.  vi,  p.  50.  (1890) 

N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  362.  (1891) 
Leaf-Blight  (Gercospora  Althaeina,  Sacc.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  361.  (1891) 

Cf .  Garden  and  Forest,  March  26,  1890. 
Leaf -Spot  (Phyllosticta  Althaeina,  Sacc.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  297.  (1892) 

Rust  (Puccinia  Malvacearum,  Mont.) 

Descr.  Illus.,  N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta,,  Bull.  25, 

p.  154.  (1890) 

Treat,  (rec),  N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bull.  25, 

p.  155.  (1890) 

Cf.  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  361. 


272      CONNECTICUT   AGRICULTURAL    STATION,    REPORT    1893. 

Horseradish. 

(Cochlearia  Armoracia,  L. ) 
Leaf -Blight  (Ramularia  Armoracice,  Fekl.) 

Oec,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  360.  (1891) 

Leaf-Spot  (Septoria  Armoracice,  Sacc.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  360.  (1891) 

Hydrangea. 

(Hydrangea  Hortensia,  Siebold.) 
Leaf -Spot  (Phyllosticta  Hydrangeas,  Ell.  &  Ev.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  298.  (1892) 

Cf.  Garden  and  Forest,  Vol.  iv,  p.  177,  1891. 

Lettuce. 
(Lactuca  sativa,  L.) 
Downy  Mildew  (Bremia  Lactucce,  Regel.) 

Descr.  Illus.,  N.  Y.  Agr.  Exp.  Sta.,  Rep.  4,  1885,  p.  253.    (1886) 

Treat,  (pos.),  Journ.  Mycol.,  Vol.  vi,  p.  17.  (1890) 

Mass.  (Hatch)  Agr.  Exp.  Sta.,  Bull.  4,  pp.  11-14.      (1889) 

Vt.  Agr.  Exp.  Sta.,  Rep.  5,  1891,  p.  141.  (1892) 

Leaf -Rot  (Botrytis  vulgaris,  Fr.) 

Descr.,  Mass.  Agr.  Exp.  Sta.,  Rep.  9,  1891,  pp.  219-221.     (1892) 
Treat,  (rec),  Mass.  Agr.  Exp.  Sta.,  Rep.  9,  1891,  p.  221.     (1892) 
Leaf-Spot  (Septoria  consimilis,  Ell.  &  Mart.) 

Descr.  Illus. ,  Ohio  Agr.  Exp.  Sta. ,  Bull.  44,  pp.  145  &  146.     (1892) 
Stem-Rot  (Bacterial.) 

Descr.,  Vt.  Agr.  Exp.  Sta.,  Rep.  6,  1892,  p.  87.  (1893) 

Treat,  (rec),  Vt.  Agr.  Exp.  Sta.,  Rep.  6,  1892,  p.  88.  (1893) 

Maple. 

(Acer,  spp.) 
Leaf -spot  (Phyllosticta  acericola,  Cke.  &  Ell.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1888,  pp.  383-386.  (1889) 
Treat,  (rec),  U.  S.  Dep.  Agr.,  Rep.  for  1888,  p.  386.  (1889) 

Melon. 

(Cucumis,   spp.) 
Anthracnose  (Colletotrichum  lagenarium,  (Pass.)  Ell.  &  Hals.) 

Descr.,  U.  S.  Dep.  Agr.,  Bot.  Div.,  Bull.  8,  p.  64.  (1889) 

Treat,  (pos.),  Md.  Agr.  Exp.  Sta.,  Rep.  4,  1891,  p.  387.        (1892) 
Blight  (Bacterial.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  pp.  273  &  274. 

(1892) 
Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  276.    (1892) 
Cf.  Cucumber,  Potato,  Squash  and  Tomato  (Blight.) 
Downy  Mildew  (Plasmopara  Cubensis,  (B.  &  C.)  Humphrey.) 
See  Cucumber  (Downy  Mildew.) 
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Mignonette. 

(Reseda  odorata,  L.) 
Leaf-Blight  (Cercospora  Resedas,  Fckl.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1889,  pp.  429 

&  430.  (1890) 

Treat,  (pos.),  U.  S.  Dep.  Agr.,  Rep.  for  1889,  p.  431.  (1890) 

Nasturtium. 

(Tropceolum  Majus,  L.) 
Leaf -Blight  Alternaria,  sp.,  and  Pleospora  Tropceoli,  Hals.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  p.  290-293.      (1893) 
Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  299.    (1892) 

Oats. 

(Avena  sativa,  L.) 
Blight  (Bacterial.) 

Descr.,  Journ.  Mycol.,  Vol.  vi,  p.  72.  (1890) 

Mass.  Agr.  Exp.  Sta.,  Rep.  8,  1890,  p.  225.  (1891) 

Rust  (Puccinia  coronata,  Cda.,  P.  graminis,  P.,  and  P.   Rubigo-vera, 
(DC.)  Wint.) 

Descr.  Illus.,  Kan.  Agr.  Exp.  Sta.,  Bull.  38.  (1893) 

Treat,  (neg.),  Journ.  Mycol.,  Vol.  vii,  pp.  225  &•  226.  (1893) 

Cf.  Wheat  (Rust.) 
Smut  (Ustilago  Avence,  (P.)  Jensen.) 

Descr.  Illus.,  Kans.  Agr.  Exp.  Sta.,  Bull.  8.  (1889) 

N.  Dak.  Agr.  Exp.  Sta.,  Bull.  1.  1891) 

U.  S.  Dep.  Agr.,  Div.  Veg.  Path.,  Farm.  Bull.  5.      (1892) 

R.  I.  Agr.  Exp.  Sta.,  Bull.  15.  (1892) 

Treat,  (pos.),  Kan.  Agr.  Exp.  Sta,,  Bull.  15,  pp.  128-130.  (1890) 

N.  Dak.  Agr.  Exp.  Sta.,  Bull.  1,  pp.  25-28.  (1891) 

U.  S.  Dep.  Agr.,  Div.  Veg.  Path.,  Farm.  Bull.  5.      (1892) 

R.  I.  Agr.  Exp.  Sta.,  Bull.  15,  pp.  6-8.  (1892) 

Olive. 

(Olea  Europcea,  L.) 

Tuberculosis  (Bacterial.) 

Descr.  Illus.,  Journ.  Mycol.,  Vol.  vi,  pp.  148-153.  (1891) 

Onion. 

(Allium  Cepa,  L.) 
Anthracuose  or  Rot  (Vermicularia  circinans,  Berk.) 

Descr.  Illus.,  Conn.  Agr.  Exp.  Sta.,  Rep.  13,  1889,  p.  163.    (1890) 
Treat,  (rec),  Conn.  Agr.  Exp.  Sta.,  Rep.  13,  1889,  pp.  164 

&  165.  (1890) 

18 
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"  Danrping-ofT  "  or  Seedling-Mildew  (Pythium  De  Baryanum,  Hesse.) 

Occ,  Conn.  Agr.  Exp.  Sta,,  Rep.  13,  1889,  pp.  165  &  166. 

(1890) 
Cf.  Cucumber  (''Dainping-off.") 
Downy  Mildew  (Peronospora  Schleideniana,  DBy.) 

Descr.  Illus.,  Wis.  Agr.  Exp.  Sta.,  Rep.  1, 1883,  pp.  38-44.    (1884) 
N.  Y.  Corn.  Univ.  Exp.  Sta,,  Rep.  2,  1889, 

pp.  193  &  194.  (1890) 

Treat,  (wo.),  Conn.  Agr.  Exp.  Sta.,  Rep.  13,  1889,  p.  157.  (1890) 
Smut  (Urocystis  Cepulae,  Frost.) 

Descr.   Illus.,  Conn.   Agr.   Exp.   Sta.,  Rep.   13,  1889, 

pp.  129-146.  (1890) 

Treat,  (wo.),  Conn.   Agr.   Exp.    Sta.,   Rept.   13,  1889, 

pp.  147-153.  (1890) 

(Transplanting),  Conn.  Agr.  Exp.  Sta.,  Bull.  115, 

p.  15.  (1893) 

Cf.  Ohio  Agr.  Exp.  Sta.,  Bull.  Vol.  iii,  No.  9,  p.  244. 
Term.  Agr.  Exp.  Sta.,  Bull.  Vol.  v,  No.  4,  p.  147. 
Stalk-Blight  (Maerosporium  Sarcinula,  B.  var.  parasiticum,  Thm., 
and  M.  Porri,  Ell.) 
Descr.   Illus.,  Conn.  Agr.   Exp.   Sta.,  Rep.   13,   1889, 

pp.  158-162.  (1890) 

Treat,  (rec),  Conn.  Agr.  Exp.  Sta.,  Rep.  13,  1889,  p.  161.    (1890) 


Orange. 

(Citrus  Aurantium,  L.) 

Anthracnose  (Colletotrichum  adustum,  Ell.) 

Occ,  Journ.  Mycol.,  Vol.  vii,  p.  34.  (1891) 

Leaf -glaze  (Strigula  complanata,  Fee.) 

Occ,  Journ.  Mycol.,  Vol.  vii,  p.  36.  (1891) 

Leaf-Mould  (Caprodixmn  Citri,  Berk.  &  Desm.) 

Occ,  Journ.  Mycol.,  Vol.  vii,  p.  35.  (1891) 

Treat,  (rec),  Journ.  Mycol.,  Vol.  vii,  p.  35.  (1891) 

(Cf .  Bull.  Bussey  Inst.  I,  pp.  404-414.) 
Scab  (Cladosporium  sp.) 

Descr.,  Fla.  Agr.  Exp.  Sta.,  Bull.  2,  pp.  35  &  36.  (1888) 

Journ.  Mycol.,  Vol.  vii.,  p.  34.  (1891) 

Treat,  (rec),  Fla.  Agr.  Exp.  Sta.,  Bull.  2,  p.  37.  (1888) 

Journ.  Mycol.,  Vol.  vii,  p.  34.  (1891) 


Orchid. 

(Orchidacece.) 
Anthracnose  (Glazosporixim  sp.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  298.  (1892) 

Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  298.    (1892) 


LITERATURE    OF   FUNGOUS    DISEASES.  275 

Pea. 

(Pisum  sativum,  L.) 
Powdery  Mildew  (Erysiphe  Martii,  Lev.) 

Occ,  S.  Dak.  Agr.  Exp.  Sta.,  Bull.  29,  p.  39.  (1891) 

Treat,  (rec),  N.  Y.  Agr.  Exp.  Sta.,  Rep.  4,  1885,  p.  187.     (1886) 
Cf.  Bean  (Powdery  Mildew.) 

Peach. 

(Prunus  Persica,  Benth.  &  Hook.) 

Anthracnose  (Glceosporium  laeticolor,  Berk.) 

Occ,  ST.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  p.  325.  (1893) 

Cf.  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  p.  328. 

Fruit-Motdd  (Oiclium  fructigenum,  Kze.  &  Schm.) 

Descr.  Illus.,  Journ.  Mycol.,  Vol.  vii,  pp.  36-38.  (1891) 

Treat,  (pos.),  Del.  Agr.  Exp.  Sta.,  Bull.  19,  pp.  15  &  16.     (1892) 

Del.  Agr.  Exp.  Sta.,  Rep.  5,  1892,  p.  66.  (1893) 

(rec),  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  102.  (1893) 

Cf .  Cherry  (Fruit-Mould.) 

Leaf -Blight  (Cercosjiora  Persica,  Sacc) 

Occ,  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  103.  (1893) 

Treat,  (rec),  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  103.  (1893) 

Leaf-Blight  (Cercosporella  Persica,  Sacc.) 

Occ,  Journ.  Mycol.,  Vol.  vii,  p.  91.  (1892) 

Leaf-Curl  (Exoascus  deformans,  (Berk.)  Fckl.) 

Descr.  Illus.,  Scribner,  Fung.  Dis.,  pp.  127-130.  (1890) 

N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  103.  (1893) 

Treat,  (rec),  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  103.  (1893) 

Powdery  Mildew  (Sphaerotheca  pannosa,  (Wallr.)  Lev.  (?) 

Occ,  Journ.  Mycol.,  Vol.  vii,  p.  90.  (1892) 

Rust  (Puccinia  Pruni,  P.) 

Descr.  Illus. ,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  pp.  353  &  354.    (1888) 
Treat,  (rec),  U.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  355.  (1888) 

Scab  (Cladosporiiim  carpophilum,  Thum.) 

Descr.  Illus.,  Ind.  Agr.  Exp.  Sta.,  Bull.  19,  pp.  5-8.  (1889) 

Treat,  (rec),  Ind.  Agr.  Exp.  Sta.,  Bull.  19,  p.  8.  (1889) 


Pear. 

(Pirus  Communis,  L.) 
Dry-Rot  (Thelephora  pediceUata,  Schw.) 

Descr.,  Journ.  Mycol.,  Vol.  vi,  pp.  113  &  114.  (1891) 

Treat,  (pos.),  Journ.  Mycol.,  Vol.  vi,  p.  114.  (1891) 

Fire-Blight  (Micrococcus  amylovorus,  Burrill.) 

Descr.    Illus.,    N.    Y.    Agr.    Exp.    Sta.,   Rep.   5,   1886, 

pp.  275-289.  (1887) 

Descr.,  Ala.  Agr.  Exp.  Sta.,  Bull.  50.  (1893) 


276      CONNECTICUT   AGRICULTURAL   STATION,    REPORT    1893. 

Fire-Blight  (Micrococcus  amylovorus,  Burrill.) 

Treat,  (rec),  111.  Agr.  Exp.  Sta.,  Bull.  2,  pp.  16  &  17.  (1886) 

(neg.),  Mo.  Agr.  Exp.  Sta.,  Bull.  16,  pp.  8  &  9.  (1891) 

(rec),  Mich.  Agr.  Exp.  Sta.,  Bull.  83,  p.  14.  (1892) 
Cf.  N.  Y.  Agr.  Exp.  Sta.,  Rep.  5,  1886,  pp.  300-315. 
Cf.  Apple  (Fire-Blight.) 
Leaf -Spot  (Entomosporium  maculatum,  Le"v.). 

Descr.  Illus. ,  U.  S.  Dep.  Agr. ,  Report  for  1888,  pp.  359-362.  (1889) 

Scribner,  Fung.  Dis.,  pp.  101-104.  (1890) 

Del.  Agr.  Exp.  Sta.,  Bull.  13,  pp.  4-6.  (1891) 
Treat,  (pos.),  U.  S.  Dep.  Agr.,  Sec.  Veg.  Path.,  Circ.  8,  p.  6. 

(1889) 

Del.  Agr.  Exp.  Sta.,  Bull.  15,  pp.  9  &  10.  (1892) 

U.  S.  Dep.  Agr.,  Farm.  Bull.  7,  p.  15.  (1892) 

Conn.  Agr.  Exp.  Sta.,  Bull.  115,  pp.  4  &  5.  (1893) 

Cf.  Quince  (Leaf -Spot.) 

Rust  (Gymnosporangium  globosum,  Faii.) 

Occ,  Conn.  Agr.  Exp.  Sta.,  Rep.  14,  1890,  p.  98.  (1891) 

Treat,  (rec),  Conn.  Agr.  Exp.  Sta.,  Rep.  14,  1890,  p.  98.  (1891) 
Scab  (Fusicladium pirinum,  (Lib.)  Fckl.) 

Descr.  Illus.,  Scribner,  Fung.  Dis.,  pp.  98  &  99.  (1890) 

N.  Y.  Agr.  Exp.  Sta.,  Bull.  67,  pp.  191  &  192.  (1894) 

Treat,  (pos.),  Del.  Agr.  Exp.  Sta.,  Bull.  8,  pp.  11-14.  (1890) 

U.  S.  Dep.  Agr.,  Farm.  Bull.  7,  p.  15.  (1892) 

Del.  Agr.  Exp.  Sta.,  Bull.  28,  pp.  30-34.  (1892) 

Conn.  Agr.  Exp.  Sta.,  Bull.  115,  p.  5.  (1893) 

N.  Y.  Agr.  Exp.  Sta.,  Bull.  67.  (1894) 
Cf.  Apple  (Scab.) 

Peppers. 
(Capsicum  annuum,  L.) 

Anthracnose  (Colletotrichum  nigrum,  Ell.  &  Hals.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  359.  (1891) 

Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  360.  (1891) 

Cf.  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  pp.  332  &  333.  (1893) 

Anthracnose  (Glceosporium  piperatum,  Ell.  &  Ev.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  358.  (1891) 

Treat,  (rec),  N.  J.  Agr.  Sta.,  Rep.  11,  1890,  p.  360.  (1891) 

Cf.  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  pp.  330  &  331.  (1893) 


Persimmon. 

(Diospyros,  spp.) 
Anthracnose  (Glceosporium,  sp.) 

Occ,  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  116.  (1893) 

Treat,  (rec),  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  116.  (1893) 

Cf.  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  pp.  326-330. 
Cf.  Apple  (Ripe-Rot  or  Anthracnose.) 
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Leaf -Blight  (Cercospora  sp.) 

Occ,  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  116.  (1893) 

Treat,  (rec),  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  116.  (1893) 

Cf.  Peach  (Leaf -Blight. ) 

Root-Rot  (Armillaria  mellea,  (Wallr.)  Fr. ) 

Occ,  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  116.  (1893) 

Treat,  (rec),  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  116.  (1893) 

Cf.  Grape  (Root-Rot.) 

Pink  (Sweet  William.) 
(Dianthus  barbatus,  L.) 
Rust  (Puccinia  Arenarice,  (Schum.)  Wint.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  13, 1892,  pp.  278-280. 

(1893) 
Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  p.  280.    (1893) 

Plum. 

(Prunus  spp.) 
Black  Knot  (Ploivrightia  morbosa,  (Sohw.)  Sacc) 

See  Cherry  (Black  Knot.) 
Fruit-Mould  (Oidium  fructigenum,  Kze.  &  Schm.) 

See  Cherry  (Fruit-Mould.) 
Leaf -Spot  (Cylindrosporium  Padi,  Karst.) 

Descr.  Illus.,  N.  Y.  Agr.  Exp.  Sta.,  Rep.  5,  1886, 

pp.  293-296.  (1887) 

Iowa  Agr.  Exp.  Sta.,  Bull.  13,  pp.  55-65.      (1891) 

Treat,  (pos.),  Ohio  Agr.  Exp.  Sta.,  Bull., Vol.  iv,  No.  9, 

p.  216.  (1891) 

Journ.  Mycol.,  Vol.  vii,  p.  255.  (1893) 

Cf .  Cherry  (Leaf-Spot. ) 
Plum-Pockets  (Taphrina  Pruni,  (Fckl.)  Tul.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1888,  pp.  366-369.  (1889) 

Occ.  Illus.,  Mich.  Agr.  Exp.  Sta.,  Bull.  83,  pp.  18  &  19.     (1892) 

Treat,  (rec),  N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  111.  (1893) 

Powdery  Mildew  (Podosphcera  Oxyacanthce,  (DC.)  DBy.) 

See  Cherry  (Powdery  Mildew.) 
Rust  (Puccinia  Pruni,  Pers.) 

See  Cherry  (Rust.) 
Scab  (Gladosporium  carpophilum,  Thihn.) 

Descr.,  Journ.  Mycol.,  Vol.  vii,  pp.  99  &  100.  (1892) 

Descr.  Illus.,  Iowa  Agr.  Exp.  Sta.,  Bull.  23,  pp.  918-920.    (1894) 

Cf.  Cherry  and  Peach  (Scab.) 

Poplar. 

(Populus  spp.) 
Rust  (Melampsora  populina,  (Jacq.)  Le"v.) 

Occ  Treat.,  Mass.  Agr.  Exp.  Sta.,  Rep.  9,  1891,  pp.  233 

&  234.  (1892) 
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Potato. 

(Solarium  tuberosum,  L.j 
Blight  (Bacterial.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  269.  (1892) 

Del.  Agr.  Exp.  Sta.,  Rep.  4,  1891,  pp.  54-56.  (1892) 

Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  p.  276.    (1892) 

Del.  Agr.  Exp.  Sta.,  Bull.  15,  p.  13.  (1892) 

Cf.  Cucumber,  Melon,  Squash  and  Tomato  (Blight.) 

Downy  Mildew  or  Rot  (Phytophthora  infestans,  DBy.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1888,  pp.  337  &  338.  (1889) 
Me.  Agr.  Exp.  Sta.,  Rep.,  1889,  pp.  172-178.  (1890) 
Treat,  (pos.),  Ohio  Agr.  Exp.  Sta.,  Bull.,  Vol.  ii,  No.  6, 
pp.  162-169.  (1889) 

U.  S.  Dep.  Agr.,  Sec.  Veg.  Path.,  Bull.  11, 

pp.  47  &  48.  (1890) 

R.  I.  Agr.  Exp.  Sta.,  Bull.  14,  pp.  186  &  187. 

(1891) 
Vt.  Agr.  Exp.  Sta.,  Rep.  6,  1892,  pp.  57-66.  (1893) 
Conn.  Agr.  Exp.  Sta.,  Bull.  115,  pp.  15  &  16. 

(1893) 
Leaf-Blight  (Macrosporium  Solani,  Ell.  &  Mart.) 

Descr.  Illus.,  Del.  Agr.  Exp.  Sta.,  Rep.  4, 1891,  pp.  58  &  59. 

(1892) 

Vt.  Agr.  Exp.  Sta.,  Bull.  36.  (1893) 

Treat,  (pos.),  Del.  Agr.  Exp.  Sta.,  Rep.  4,  1891,  p.  60.         (1892) 

Vt.  Agr.  Exp.  Sta.,  Bull.  36.  (1893) 

Scab  (Oospora  scabies,  Thaxter.) 

Descr.  Illus. ,  Conn.  Agr.  Exp.  Sta. ,  Rep.  14, 1890,  pp.  81-95. 

(1891) 

N.  Dak.  Agr.  Exp.  Sta.,  Bull.  4,  pp.  6  &  7.  (1891) 

Treat,  (pos.),  N.  Dak.  Agr.  Sta.  Exp.,  Bull.  9,  pp.  31-33.    (1893) 

R.  I.  Agr.  Exp.  Sta.,  Bull.  26,  p.  155.  (1893) 

Wash.  Agr.  Exp.  Sta.,  Bull.  8,  pp.  137  &  138. 

(1894) 
(Cf.  Conn.  Agr.  Exp.  Sta.,  Rep.  15,  1891,  pp.  153-160.) 
Cf.  Beet  (Scab.) 

Privet. 
(Ligustrum  vulgare,  L.) 
Anthracnose  (Glceosporium  cingulatum,  Atkinson.) 

Descr.  Illus.,  N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bull.  49, 
pp.  306-314.  (1892) 

Quince. 

(Pirus  Cydonia.) 

Black -Rot  (Sphceropsis  Malorum,  Berk.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Bull.  91,  pp.  8-10.  (1892) 
Treat,  (rec).  Conn.  Agr.  Exp.  Sta.,  Bull.  115,  pp.  6  &  7.  (1893) 
Cf.  Apple  (Black-Rot.) 
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Fire-Blight  (Micrococcus  amylovorus,  Burrill.) 
See  Apple  and  Pear  (Fire-Blight.) 
Leaf-Spot  (Entomosporium  maculatum,  LeV.) 
Descr.  Illtis.,  See  Pear  (Leaf -Spot.) 
Treat,  (pos.),  U.  S.  Dep.  Agr.,  Sec.  Veg.  Path.,  Bull.  11, 

pp.  46  &  47.  (1890) 

Conn.  Agr.  Exp.  Sta.,  Rep.  15,  1891, 

pp.  150-152.  (1892) 

Conn.  Agr.  Exp.  Sta.,  Bull.  115,  p.  6.  (1893) 

Cf.  Pear  (Leaf -Spot.) 
Pale-Rot  (Plioma  Cydonice,  Sacc.  &  Schulz.)  ? 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Bull.  91,  pp.  10  &  11.      (1892) 
Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Bull.  91,  p.  11.  (1892) 

Ripe-Rot  or  Anthracnose  (Gloeosporium  fructigenum,  Berk.) 
See  Apple  and  Grape  (Ripe-Rot.) 

Radish. 

(Raphanus  sativus,  L.) 
Club-Root  (Plasmodiophora  Brassicce,  Wor.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11, 1890, pp.  348  &  349.      (1891) 

Cf.  Cabbage  (Club-Root.) 
Downy  Mildew  (Peronospora  parasitica,  (P.)  Tul.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  349.  (1891) 

Cf.  Turnip  (Downy  Mildew.) 
White  Rust  (Cystopus  candidus,  (P.)  Lev.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  350.  (1891) 

Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  350.    (1891) 

Cf.  Turnip  (White  Rust.) 

Raspberry. 

(Rubus  spp.) 
Anthracnose  (Gla>osporium  Venetian,  Speg.) 

See  Blackberry  (Anthracnose.) 
Blight  (Bacterial.) 

Descr.,  Ohio  Agr.  Exp.  Sta.,  Bull.,  Vol.  iv,  No.  6,  p.  128.  (1891) 
Leaf-Spot  (Septoria  Rubi,  Westd.) 

See  Blackberry  (Leaf -Spot.) 
Rust  (Cceoma  (Uredd)  luminatum,  Lk.) 

See  Blackberry  (Rust.) 

Rose. 

(Rosa  spp.) 
Anthracnose  (Glceosporium  Rosce,  Hals.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  pp.  282  &  283.    (1893) 
Downy  Mildew  (Peronospora  sparsa,  Berk.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  p.  282.  (1893) 
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Leaf -Spot  (Actinonema  JRosce,  (Lib.)  Fr.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  pp.  366-368.  (1888) 
Treat,  (rec),  U.  S.  Dep.  Agr.,  Rep.  for  1887,  pp.  368 

&  369.  (1888) 

(pos.),  Mass.  (Hatch)  Agr.  Exp.  Sta.,  Bull.  4,  pp.  10 

&  11.  (1889) 

N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  p.  281.    (1893) 
Powdery  Mildew  (Sphcerotheca  pannosa,  (Wallr.)  Lev.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  p.  281.  (1893) 

Treat,  (pos.),  Mass.  (Hatch)  Agr.  Exp.  Sta.,  Bull.  4,  p.  11.  (1889) 
N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  pp.  281 

&  282.  (1893) 

Rust  (Phragmidium  speciosum,  Fr.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  372.  (1888) 

Treat,  (rec),  U.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  372.  (1888) 

Rust  (Phragmidium  subcorticium,  (Schrank)  Wint.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1887,  pp.  369 

&  370.  (1888) 

Treat,  (rec),  U.  S.  Dep.  Agr.,  Rep.  for  1887,  p.  371.     (1888) 

N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  p.  282.  (1893) 

Rye. 

(Secede  cereale,  L.) 
Ergot  (Claviceps  purpurea,  Tul.) 

Descr.  Illus.,  S.  Dak.  Exp.  Sta.,  Bull.  33,  pp.  40-43.  (1893) 

Treat,  (rec),  N.  C.  Agr.  Exp.  Sta.,  Bull.  76,  p.  20.  (1891) 

S.  Dak.  Agr.  Exp.  Sta.,  Bull.  33,  pp.  43  &  44.  (1893) 
Rust  (Puccinia  graminis,  P.,  and  P.  Rubigo-vera,  (DC.)  Wint.) 

See  Oats  and  Wheat  (Rust.) 
Smut  (Urocystis  occulta,  (Wallr.)  Rabh.) 

Occ  Illus.,  Mass.  Agr.  Exp.  Sta.,  Rep.  9,  1891,  p.  247.        (1892) 

Treat,  (pos.),  See  Oats  and  Wheat  (Smut.) 

Salsify. 

(Tragopogon  porrifolius,  L.) 
Rot  (Bacterial.) 

Descr.,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  351.  (1891) 

Sorghum. 

(Sorghum  vulgare,  P.) 
Blight  (Bacillus  Sorghi,  Burrill.) 

Descr.,  Kan.  Agr.  Exp.  Sta.,  Rep.  1,  1888,  pp.  281-301.      (1889) 
Treat,  (rec),  Kan.  Agr.  Exp.  Sta.,  Rep.  1,  1888,  pp.  301 

&  302.  (1889) 

Smut  (Ustilago  Sorghi,  (Lk.)  Pass.,  and  U.  Reiliana,  Kiihn.) 

Descr.  Illus.,  Kan.  Agr.  Exp.  Sta.,  Bull.  23,  pp.  95  &  96.     (1891) 
Treat,  (neg.),  Kan.  Agr.  Exp.  Sta.,  Bull.  23,  p.  101.  (1891) 
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Spinach. 

(Spinacia  oleracea,  Mill.) 

Anthracnose  (Colletotrichum  Spinacece,  Ell.  &  Hals.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Bull.  70,  pp.  6-8.  (1890) 

Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Bull.  70,  pp.  13  &  14.       (1890) 

Downy  Mildew  (Peronospora  effusa.  (Grev.)  Babh.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Bull.  70,  pp.  4-6.  (1890) 

Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Bull.  70,  pp.  13  &  14.      (1890) 
Mass.  Agr.  Exp.  Sta.,  Eep.  8,  1890,  pp.  221 

&  222.  (1891) 

Leaf-Spot  (Phyllosticta  Chenopodii,  Sacc.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Bull.  70,  pp.  9  &  10.      (1890) 
Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Bull.  70,  pp.  13  &  14.       (1890) 

Scab  (Cladosporium,  macrocarpum,  Freuss.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Bull.  70,  pp.  11  &  12.       (1890) 
Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Bull.  70,  pp.  13  &  14.      (1890) 

White  Smut  (Entyloma  Ellisii,  Hals.) 

Descr.  Illus.,  1ST.  J.  Agr.  Exp.  Sta.,  Bull.  70,  pp.  10  &  11.      (1890) 
Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Bull.  70,  pp.  13  &  14.       (1890) 

Squash. 

(Cucurbita  spp.) 
Anthracnose  (Colletotrichum  lagenaritmi,  (Pass.)  Ell.  &  Hals.) 

See  Melon  (Anthracnose.) 
Blight  (Bacterial.) 

See  N.  J.  Agr.  Exp.  Sta.,  Rep.  12,  1891,  pp.  274-276.  (1892) 

Cf.  Cucumber,  Melon,  Potato  and  Tomato  (Blight.) 
Downy  Mildew  (Plasmopara  Cubensis,  (B.  &  C.)  Humphrey.) 

See  Cucumber  (Downy  Mildew.) 
Powdery  Mildew  (Erysiphe  cichoracearum,  DC.) 

Descr.  Illus.,  See  Cucumber  (Powdery  Mildew.) 

Treat,  (pos.),  Corn.  Univ.  Agr.   Exp.   Sta.,  Bull.  35, 

pp.  330-332.  (1891) 

Cf.  Cucumber  (Powdery  Mildew.) 

Strawberry. 

(Fragaria  spp.) 
Leaf-Spot  (Aseochyta  Fragarice,  Sacc.) 

Descr.  Illus.,  N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bull.  14, 

pp.  182  &  183.  (1889) 

Treat,  (rec),  N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bull.  14, 
p.  183.  (1889) 

Leaf -Spot  (Sjjhcerella  Fragarice,  (Tul.)  Sacc.) 

Descr.  Hlus.,  U.  S.  Dep.  Agr.,  Eep.  for  1887,  pp.  334-339.  (1888) 
N.  Y.  Com.  Univ.  Agr.  Exp.  Sta.,  Bull.  14, 

pp.  171-181.  (1889) 


282      CONNECTICUT   AGRICULTURAL    STATION,    REPORT   1893. 

Leaf-Spot  {Sphoerella  Fragarice,  (Tul.)  Sacc.) 

Treat,  (pos.),  U.  S.  Dep.  Agr.,  Rep.  for  1890,  p.  397.  (1890) 

Ken.  Agr.  Exp.  Sta.,  Bull.  81,  pp.  7-12.  (1890) 
Md.  Agr.  Exp.  Sta.,  Rep.  3, 1890,  pp.  106-108.  (1891) 
N.  C.  Agr.  Exp.  Sta.,  Bull.  92,  p.  133.  (1893) 

Conn.  Agr.  Exp.  Sta.,  Bull.  115,  p.  14.  (1893) 

Powdery  Mildew  (Sphcerotheca  Castagnei,  Lev.) 

Descr.,  N.  Y.  Agr.  Exp.  Sta.,  Rep.  5,  1886,  pp.  291  &  292.  (1887) 

Descr.  Illus.,  Mass.  Agr.  Exp.  Sta.,  Rep.  10,  1892,  p.  239.  (1893) 

Treat,  (rec),  N.  Y.  Agr.  Exp.  Sta.,  Rep.  5,  1886,  p.  293.     (1887) 

Mass.    Agr.    Exp.    Sta.,    Rep.    10,    1892, 

pp.  243-245.  (1893) 

Sweet  Potato. 
(Ipomoea  Batatas,  Lam.) 
Black-Rot  (C'eratocystis  fimbriata,  Ell.  &  Hals.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Bull.  76,  pp.  7-13.         (1890) 
Journ.  Mycol.,  Vol.  vii,  pp.  1-9.  (1891) 

U.  S.  Dep.  Agr.,  Rep.  for  1891,  pp.  376 

&  377.  (1892) 

Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Bull.  76,  pp.  13  &  14.      (1890) 

Joum.  Mycol.,  Vol.  vii,  pp.  9  &  10.  (1891) 

U.  S.  Dep.  Agr.,  Rep.  for  1891,  p.  377.  (1892) 

Dry-Rot  (Phoma  Batata?,  Ell.  &  Hals.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Bull.  76,  pp.  23-25.       (1890) 
Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Bull.  76,  p.  25.  (1890) 

Leaf -Spot  (PhyUosticta  bataticola,  Ell.  &  Mart.) 

Descr.  Hlus.,  N.  J.  Agr.  Exp.  Sta.,  Bull.  76,  pp.  27  &  28.      (1890) 
Scab  (Monilochattes  infuscans,  Ell.  &  Hals.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Bull.  76,  pp.  25-27.       (1890) 
Soft-Rot  (Rhizopus  nigricans,  Ehrb.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Bull.  76,  pp.  4-6.  (1890) 

Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Bull.  76,  pp.  6  &  7.       (1890) 
Soil-Rot  (Acrocystis  Batatas,  Ell.  &  Hals.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.. Sta.,  Bull.  76,  pp.  14-18.      (1890) 
Treat,  (rec),  N.  J.  Agr.  Exp.  Sta.,  Bidl.  76,  pp.  18-20.        (1890) 
Stem-Rot  (Nectria  Ipomceae,  Hals.) 

See  Egg-Plant  (Stem-Rot.) 
White-Rot  (PeniciUium  sp.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Bull.  76,  pp.  22  &  23.  (1890) 
White  Rust  (Cystopus  Ipomozae-panduronm,  (Schw.)  Farl.) 

Descr.  Illus.,  N.  J.  Agr.  Exp.  Sta.,  Bull.  76,  pp.  28-30.      (1890) 

Sycamore. 

(Platanus  spp.) 
Anthracnose  (Glaiosporium  nervisequum,  (Fckl.)  Sacc.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1888,  pp.  387-389.  (1889) 
Treat,  (rec),  U.  S.  Dep.  Agr.,  Rep.  for  1888,  p.  389.  (1889) 

Cf.  Journ.  Mycol.,  Vol.  v,  p.    51  e.  s. 
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Tomato. 

(Lycopersicum  esculentum,  Mill.) 
Anthracnose  (Colletotrichum  Lycopersici,  Chester.) 

Descr.  Illus. ,  Del.  Agr.  Exp.  Sta. ,  Rep.  4, 1891,  pp.  60-62.     (1892) 
Cf.  Del.  Agr.  Exp.  Sta.,  Rep.  5,  1892,  p.  80.  (1893) 

Anthracnose  (Glceosporitim  phomoides,  Sacc.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  p.  325.  (1893) 

Cf.  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  pp.  326-330. 
Blight  (Bacterial.) 

Descr.,  Miss.  Agr.  Exp.  Sta.,  Bull.  19.  (1892) 

N.  J.  Agr.  Exp.  Sta.,  Rep.  12, 1891,  pp.  267  &  268.    (1892) 
N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bull.  45,  p.  213.  (1892) 
Cf.  Cucumber,  Melon,  Potato  and  Squash  (Blight.) 
Blight  (Bacterial?) 

Descr.,  N.  Y.  Com.  Univ.  Agr.  Exp.  Sta.,  Bull.  43, 

pp.  149-154.  (1892) 

Blight  (Fungus,  Sp.  indet.) 

Descr.,  Fla.  Agr.  Exp.  Sta.,  Bull.  21,  pp.  25-27.  (1893) 

Treat,  (pos.),  Fla.  Agr.  Exp.  Sta.,  Bull.  21,  pp.  32-36.         (1893) 
Downy  Mildew  (Phytophthora  infestans,  DBy.) 

See  Potato  (Downy  Mildew.) 
Fruit-Mould  (Macrosporium  Tomato,  Cke. ,and Fusarium  Solani,  (Mart.) 
Sacc.) 
Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1888,  pp.  339-344.  (1889) 
Treat,  (pos.),  ?  U.  S.  Dep.  Agr.,  Sec.  Veg.  Path.,  Bull.  11, 
pp.  61-65.  (1890) 

Leaf -Blight  (Macrosporium  Solani,  Ell.  &  Mart.) 

Occ,  Del.  Agr.  Exp.  Sta.,  Rep.  4,  1891,  p.  62.  (1892) 

See  Potato  (Leaf -Blight.) 
Scab  (Cladosporium  fulvum,  Cke.) 

Descr.  Illus.,  U.  S.  Dep.  Agr.,  Rep.  for  1888,  pp.  347  &  348. 

(1889) 
Treat,  (pos.),  Journ.  Mycol.,  Vol.  v,  p.  38.  (1889) 

U.  S.  Dep.  Agr.,  See.  Veg.  Path.,  Bull.  11, 

p.  47.  (1890) 

N.  C.  Agr.  Exp.  Sta.,  Bull.  84,  p.  21.  (1892) 

Conn.  Agr.  Exp.  Sta.,  Bull.  115,  p.  16.  (1893) 


Turnip. 
(Brassica  compestris,  L.) 

Club-Root  (Plasmodiophora  Brassica?,  Wor.) 

See  Cabbage  (Club-Root.) 
Downy  Mildew  (Peronospora  parasitica,    (P.)  Tul.) 

Occ,  Mass.  Agr.  Exp.  Sta.,  Rep.  8,  1890,  p.  222.  (1891) 

Treat,  (rec),  Mass.  Agr.  Exp.  Sta.,  Rep.  8,  1890,  p.  223.     (1891) 

Cf.  Cabbage  (Downy  Mildew.) 
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Powdery  Mildew  (Oidium  Balsamii,  Mont.) 

Oec,  N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bull.  61,  pp.  305 

&  306.  (1893) 

White  Rust  (Cystopus  candidus,  (P.)  Lev.) 

Occ,  Mass.  Agr.  Exp.  Sta.,  Rep.  8,  1890,  p.  222.  (1891) 

Treat,  (rec),  Mass.  Agr.  Exp.  Sta.,  Rep.  8,  1890,  p.  223.     (1891) 

Cf.  Cabbage  (White  Rust.) 

Verbena. 

( Verbena  sp.) 
Powdery  Mildew  (Erysiphe  dehor ucearum,  DC.) 

Occ,  N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bull.  37,  p.  405.  (1891) 
Treat,  (pos.),  N.  Y.  Corn.  Univ.  Agr.  Exp.  Sta.,  Bull.  37, 

p.  405.  (1891) 

Cf.  Cucumber  and  Squash  (Powdery  Mildew.) 

Violet. 

(Viola  odorata,  L.) 
Anthracnose  (Glaeosporium  Viola?,  B.  &  Br.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  362.  (1891) 

Downy-Mildew  (Peronospora  Viola?,  DBy.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  362.  (1891) 

Leaf-  Blight  (Cercospora  Viola?,  Sacc.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  362.  (1891) 

Leaf -Spot  (Phyllosticta  Viola?,  Desm.) 

Descr.,  Mass.  Agr.  Exp.  Sta.,  Rep.  10,  1892,  pp.  231  &  232. 

(1893) 
Treat,    (rec),    Mass.    Agr.    Exp.    Sta.,    Rep.    10,    1892, 
pp.  232-235.  (1893) 

Root-Rot  (Thielavia  basicola,  Zopf.) 

Descr.,  Conn.  Agr.  Exp.  Sta.,  Rep.  15,  1891,  pp.  166  &  167. 

(1892) 
Leaf-Mould  (Zygodesmus  albidus,  Ell.  &  Hals.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  11,  1890,  p.  362.  (1891) 

Watermelon. 

(Citrullus  vidgaris,  Schrad.) 
Anthracnose  (Colletotrichum  lagenarium,  (Pass.)  Ell.  &  Hals.) 

Occ,  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  p.  326.  (1893) 

Treat,  (neg.),  Del.  Agr.  Exp.  Sta.,  Rep.  5,  1892,  p.  79.         (1893) 
Cf.  N.  J.  Agr.  Exp.  Sta.,  Rep.  13,  1892,  pp.  326-330. 

Del.  Agr.  Exp.  Sta.,  Rep.  5,  1892,  pp.  78  &  79. 
Cf.  Melon  (Anthracnose.) 
Leaf -spot  (Phyllosticta  sp.,  and  (?)  Sphcerella  sp.) 

Descr.  Illus. ,  Del.  Agr.  Exp.  Sta. ,  Rep.  5, 1892,  pp.  75-78.     (1893) 
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Wheat. 
(Triticum  vulgare,  L.) 
Ergot  (Claviceps  purpurea,  Tul.) 

See  Rye  (Ergot.) 
Rust  (Puccinia  coronata,  Cda. ,  P.  graminis,  P. ,  and  P.  Rubigo-vera, 
(DC.)  Wint.) 

Descr.  Illus.,  Ind.  Agr.  Exp.  Sta.,  Bull.  26.  (1889) 

Iowa  Agr.  Exp.  Sta.,  Bull.  16,  pp.  324-326.  (1892) 

Kan.  Agr.  Exp.  Sta.,  Bull.  38,  pp.  1-3.  (1893) 

Treat,  (neg.),  Kan.  Agr.  Exp.  Sta.,  Bull.  22,  pp.  90-93.       (1891) 

Iowa  Agr.  Exp.  Sta.,  Bull.  16,  pp.  326-329.  (1892) 

Cf.  Oats  (Rust.) 

Scab  (Fusarium  culmorum,  Smith.) 

Descr.  Illus.,  Del.  Agr.  Exp.  Sta.,  Rep.  3,  1890,  pp.  89  &  90. 

(1891) 
Ohio  Agr.  Exp.  Sta.,  Bull.  44,  pp.  147  &  148. 

(1892) 
Descr.,  Ind.  Agr.  Exp.  Sta.,  Bull.  36,  pp.  129  &  130.  (1891) 

Iowa  Agr.  Exp.  Sta.,  Bull.  18,  pp.  502  &  503.  (1892) 

Smut    (Tilletia  fcetans   (B.    &   C.)    Trel.,    T.    Tritici,    (Bjerk.)  Wint., 
and  Ustilago  Tritici,  (P.)  Jens.) 

Descr.  Illus.,  N.  Dak.  Agr.  Exp.  Sta.,  Bull.  1,  pp.  9-20.     (1891) 
Mich.  Agr.  Exp.  Sta.,  Bull.  87.  (1892) 

U.  S.  Dep.  Agr.,  Div.  Veg.  Path.,  Farm. 

Bull.  5.  (1892) 

Treat,  (pos.),  Journ.  Mycol.,  Vol.  v,  pp.  164  &  165.  (1889) 

Ind.  Agr.  Exp.  Sta.,  Bull.  32,  pp.  8  &  9.  (1890) 
Kans.  Agr.  Exp.  Sta.,  Bull.  21,  pp.  70  &  71.  (1891) 
Mich.  Agr.  Exp.  Sta.,  Bull.  87,  pp.  6  &  7.  (1892) 
U.  S.  Dep.   Agr.,  Div.  Veg.  Path.,  Farm. 

Bull.  5,  pp.  5-8.  (1892; 

Wash.  Agr.  Exp.  Sta.,  Bull.  8,  pp.  135  &  136. 

(1894) 
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OBSERVATIONS  ON  THE  GROWTH   OF   MAIZE   CON- 
TINUOUSLY ON  THE  SAME  LAND. 

In  the  years  1888  and  1889  a  parcel  of  land  containing  1^  acres 
which  had  been  a  meadow  for  some  years  previous,  was  dressed 
with  commercial  fertilizers  and  planted  to  corn.  Fertilizers  and 
crops  were  weighed  and  analyzed  each  year  and  the  enrichment 
or  exhaustion  of  the  soil  by  the  dressing  and  cropping  were  as 
accurately  determined  as  possible. 

In  the  spring  of  1890  this  land  was  divided  into  four  strips, 
each  containing  three-tenths  of  an  acre,  and  was  dressed  as  shown 
in  the  following  diagram. 


Plot  A. — Cow  Manure  at  the  rate  of  10  cords  per  acre. 


Plot  B. — Hog  Manure  at  the  rate  of  13i  cords  per  acre. 


Plot  C. — Fertilizer  Chemicals  at  the  rate  of  1700  pounds  per  acre. 


Plot  D. — No  manure  or  fertilizer  of  any  kind. 


Corn  was  planted  in  drills  four  feet  apart  and  the  stalks  stood 
singly  at  distances  of  ten  inches  in  the  drill.  The  crop  from 
each  plot  was  separately  weighed  and  analyzed. 

The  several  plots  have  received  the  same  dressing  as  in  1890 
annually  since  that  time,  have  been  planted  with  the  same  variety 
of  seed  and  have  been  under  the  same  conditions  of  planting, 
cultivation  and  harvesting. 

Full  particulars  regarding  the  details  of  the  experiment  and  the 
results  obtained  from  year  to  year  will  be  found  in  the  Reports 
of  this  Station  for  1890,  pages  183  to  194  ;  1891,  pages  139  to 
149;  and  1892,  pages  122  to  129. 

The  experiment  was  repeated  in  1893  precisely  as  in  the  three 
years  previous. 

The  land  was  plowed  May  23d,  1893,  and  planted  with  White 
Edge  Dent,  May  25th.  The  crop  was  "cultivated"  four  times, 
it  was  cut  about  the  20th  of  September,  and  was  husked,  weighed 
and  housed  Nov.  7th. 
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Considering  simply  the  gross  amounts  of  nitrogen,  phosphoric 
acid  and  potash  which  the  dressing  added  to  the  soil  of  the  sev- 
eral plots  and  those  which  the  crops  removed,  it  appears  from 
Table  VII.,  to  be  noticed  later,  that  after  the  crop  of  1893  was 
harvested  there  had  been  added  to  plot  A  per  acre,  hi  excess  of 
what  had  been  taken  of  in  crops,  over  700  pounds  of  nitrogen, 
560  of  phosphoric  acid  and  570  of  potash,  all  from  cow  manure. 

The  corresponding  enrichment  of  plot  B  consisted,  per  acre,  of 
over  1,200  pounds  of  nitrogen,  2,330  of  phosphoric  acid  and  68  of 
potash,  all  from  hog  manure.  The  very  large  excess  of  phos- 
phoric acid  in  the  hog  manure  is  due  to  the  fact  that  the  hogs 
were  fed  chiefly  on  hotel  garbage,  which  contained  a  large  quan- 
tity of  bones  of  fowls. 

The  enrichment  of  plot  C,  per  acre,  amounted  to  over  300 
pounds  of  nitrogen,  683  of  phosphoric  acid  and  129  of  potash  all 
from  fertilizer-chemicals. 

Plot  D  received  fertilizer-chemicals  in  1888  and  1889,  but  in 
the  following  four  years  no  dressing  of  any  sort ;  so  that  after 
the  harvest  of  1893  it  had  acquired,  per  acre,  73  pounds  more  of 
phosphoric  acid  (from  the  applications  of  1888  and  1889),  than 
the  crops  had  removed,  but  had  lost  257  pounds  of  nitrogen  and 
40  pounds  of  potash. 

Plot  B  also  received  more  "  organic  matter"  from  the  dressing 
than  plot  A,  while  plot  C  acquired  only  an  insignificant  amount 
in  the  dressing  of  fertilizer-chemicals,  and  plot  D  none  at  all. 

Plot  A  receives  annually  about  3,207  pounds,  plot  B  about 
5,440  pounds  and  plot  C  not  more  than  200  pounds  of  organic 
matter. 

Gross  Yield  of  the  Plots  in  1893. 

Table  I.  presents  the  gross  weight  of  the  kernels,  cobs  and 
stover  harvested  on  each  plot.  Inasmuch  as  the  kernels  were 
air-dried  on  the  cob,  the  weight  of  the  latter  in  the  field-cured 
condition  could  not  be  taken.  Hence  the  weight  of  the  kernels 
given  in  the  table  is  slightly  higher  and  that  of  the  cobs  slightly 
lower  than  it  should  be.     But  the  error  is  small. 
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Table  I. — Gross  Yield  oe  the  Plots  in  Pounds  pee  Acre. 

1893. 

Plot  A,  Plot  B,            Plot  C,            Plot  D, 

Cow  manure.  Hog  manure.  Chemicals.  No  fertilizer. 

Kernels 3536.4  3420.7             2630.2             1354,8 

Cobs. 480.0  455.0                345.5                166.8 

Stover 4413.6  3504.3             3114.3             2078.4 

8430.0  7380.0  6090.0  3600.0 

Dry  Matter  of  the  Crops  op  1893. 

A  strict  comparison  of  the  yields  can  only  be  made  on  their 
water-free  substance,  since  the  quantity  of  water  in  the  field-cured 
crops  is  large  and  variable.  Such  a  comparison  is  made  below 
in  Table  II. 

Table  II. — Dry  Matter  of   the   Crops,   Pounds  per  Acre. 

1893. 

In  kernels.  In  cobs.  In  stover.  Total. 

Plot  A,  cow  manure 2223.0         428.7         2625.3  5277.0 

Plot  B,  bog  manure 2171.8         406.3  2441.4  5019.5 

Plot  C,  fertilizer-chemicals  .   1537.9         308.5         2011.8  3858.2 

Plot  D,  no  fertilizer 748.5         149.0         1379.6  2277.1 

The  relative  yields  of  dry  matter  from  these  plots  for  the  last 
four  years  are  given  in  Table  III.,  the  yield  of  plot  A  being 
marked  in  each  case  as  1 00. 

Table  III. — Relative  Yield  of  Dry  Matter  from  Plots  A, 
B,  C,  D,  for  Four  Years. 

Plot  A.  B.  C.  D. 

1890 100  104.7  89.5  73.5 

1891   100  92.9  82.0  65.9 

1892 100  114.6  98.3  48.9 

1893   100  95.1  73.2  43.1 

Average 100  102.2  86.6  60.1 

It  appears  that  the  yields  from  plots  A  and  B,  both  of  which 
received  heavy  dressings  of  manure  in  excess  of  the  exhaustion 
by  cropping,  have  been  essentially  the  same  throughout  the  four 
years,  that  of  B,  however,  being  slightly  larger,  on  the  average. 

The  yield  from  C,  which  was  fertilized  with  chemicals,  also 
supplying  considerably  more  nitrogen,  phosphoric  acid  and  potash 
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than  the  cropping  removed  from  the  soil,  is,  on  the  average,  some- 
what more  than  four-fifths  as  large,  while  the  yield  of  dry  matter 
on  the  unmanured  plot  D  has  steadily  fallen  and  averages  but 
three-fifths  of  that  from  plot  A. 

Yield  op  Each  Food  Ingredient. 

In  Table  IV.,  page  290,  are  given  the  quantities,  in  pounds  per 
acre,  of  each  food  ingredient  harvested  from  the  four  plots  in 
1893. 

The  cobs  were  not  analyzed,  but  as  their  amount  is  relatively 
very  small,  the  average  composition  of  cobs  as  determined  in 
other  analyses,  is  used  for  the  calculation. 

The  yield  of  each  food  ingredient  from  the  four  plots  shows,  in 
general,  differences  like  those  already  noted  in  respect  to  the 
yield  of  total  dry  matter. 


19 
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Composition  of  the  Field-cured  Crops. 
Table  V.,  which  follows,  exhibits  the  composition  of  the  crops 
on  the  four  plots  A,  B,  C,  D,  for  the  year  1893. 
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The  experiments  of  the  four  years  show  striking  differences  in 
the  composition  both  of  the  kernels  and  of  the  stover,  differences 
which  are  to  be  attributed  to  the  fertilizers  applied,  and  are  pre- 
sented in  Table  VI. 

Table  VI. — Average  Composition  of  the   Dry  Matter    of 
Kernels  and  Stover  of  Crops  of  1890, 1891,  1892  and  1893. 

Kernels. 

Nitrogen-free 

Ash.         Albuminoids.  Fiber.  Extract.  Fat. 

Plot  A 1.40                 11.07  1.61                 80.70  5.22 

"     B 1.40                 10.74  1.62                 81.09  5.15 

"     C 1.29                 10.47  1.67                 81.54  5.03 

"     D 1.26                    9.52  1.80                  82.57  4.85 

Stover. 

Plot  A 6.64                    6.17  33.06  52.68  1.46 

"      B 6.25                    6.34  33.21  52.76  1.44 

"      C 6.15                    6.44  33.06  52.96  1.39 

"      D 5.89                    6.08  32.66  53.96  1.41 

The  dry  matter  of  the  kernels  from  the  unfertilized  plot  D,  con- 
tains one  and  a  half  per  cent,  less  of  albuminoids,  one  third  per 
cent,  less  of  fat  and  somewhat  less  ash-ingredients  than  the  dry 
matter  of  kernels  raised  on  plot  A,  which  was  heavily  manui-ed 
each  year.  The  per  cents  of  nitrogen-free  matter  and  fiber  in  the 
kernels  from  plot  D  are,  on  the  contrary,  higher  than  in  the  ker- 
nels from  plot  A. 

The  kernels  from  plot  C  dressed  with  chemicals,  which  sup- 
plied each  year  an  amount  of  nitrogen,  phosphoric  acid  and  pot- 
ash greater  than  the  amount  removed  by  the  crop,  also  have  a 
lower  per  cent,  of  albuminoids,  fat  and  mineral  matter  than  the 
kernels  from  plots  A  and  B,  but  a  higher  per  cent,  of  fiber  and 
nitrogen-free  extract. 

The  striking  differences  in  composition  of  dry  matter  between 
the  crop  from  plot  D  and  those  from  plots  A  and  B  illustrate  the 
well-known  fact  that  a  deficiency  of  plant  food  reduces  the  quality 
as  well  as  the  quantity  of  the  crop,  and  affects  not  only  the 
merely  vegetative  parts  of  the  plant  but  also  the  seed  which  is 
least  variable  in  chemical  composition. 

So  far  as  the  differences,  in  chemical  composition  and  total 
crop,  between  plot  C,  which  was  dressed  with  fertilizer-chemicals, 
and  plots  A  and  B  which  were  treated  with  manure,  are  signifi- 
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cant,  they  are  probably  due  to  other  causes  than  different  quanti- 
ties of  crude  plant  food  supplied  by  the  dressing.  Plot  C  has 
received  each  year  nitrogen,  phosphoric  acid  and  potash  in  sur- 
plus, over  the  quantity  removed  by  the  crop,  now  amounting  to 
more  than  300  pounds  of  nitrogen,  683  of  phosphoric  acid  and  129 
of  potash.  It  is  not  likely  that  all  of  this  nitrogen  is  now  present 
in  readily  available  form  in  the  soil,  but  a  considerable  portion  of 
this  excess  is  probably  now  in  the  soil  and  is  not  entirely  inert. 
The  same  is  true  of  the  phosphoric  acid  and  potash.  Hence 
while  the  excess  of  these  ingredients  is  much  greater  on  plots  A 
and  B  it  is  difficult  to  believe  that  either  of  them  is  relatively 
deficient  in  plot  C. 

The  poorer  yield  and  inferior  quality  of  crop  on  plot  C  are 
probably  connected  with  the  mechanical  and  physical  condition 
s>i  the  soil  which  has  been  greatly  modified,  in  the  course  of  these 
four  years,  by  the  dressing  applied.-  The  fact  that  plot  C  has 
received  very  little  organic  matter  (not  more  than  200  pounds  a 
year),  while  A  and  B  have  had  large  dressings  of  it  annually 
(from  3,000  to  5,000  pounds),  has  been  already  noticed. 

To  complete  the  data  regarding  this  experiment  are  given  the 
following  tables. 

Table  VII.  gives  the  quantities  of  nitrogen,  phosphoric  acid 
and  potash,  in  pounds  per  acre,  which  were  added  to  the  soil  in 
the  dressing  of  1893  and  those  which  were  removed  by  the  crop. 
It  also  gives  the  amounts  of  these  ingredients  which  have  been 
added  to  the  soil-capital  (  +  )  or  withdrawn  (— )  in  the  six  years 
during  which  accurate  account  has  been  kept. 
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Table  VTEI.  gives  the  record  of  the  crops  on  the  four  plots  for 
the  whole  period  covered  by  the  experiment  and  also  the  per- 
centage composition  of  the  several  crops. 
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The   Quantity  of  Nitrogen  in  the   Soils   of   the   Experi- 
mental Plots. 

Samples  of  soil  were  drawn  for  analysis  in  the  fall  of  1891. 
The  previous  history  of  the  plots  has  been  already  given  on 
pages  286-7. 

The  following  statement  shows  how  much  nitrogen,  phosphoric 
acid  and  potash  had  been  added  to  or  taken  from  the  original 
soil-capital,  by  four  years'  dressing  and  cropping,  at  the  time  the 
soils  were  sampled  for  analysis.  When  the  whole  quantity  put 
on  in  dressing  was  greater  than  that  taken  off  in  cropping  the 
excess  is  marked  with  the  plus  ( + )  sign ;  when  the  quantity  put 
on  in  dressing  was  less  than  the  quantity  removed  in  cropping  this 
deficiency  is  marked  by  a  minus  (— )  sign. 

Table  IX. — Increase  or  Decrease  of  Soil-Capital, 
from  April,  1888,  to  October,  1891. 

Plot  A. 

Nitrogen +302 

Phosphoric  acid +  340 

Potash +331 

On  Oct.  6th,  1891,  during  moderately  dry  weather  which  had 
prevailed  since  early  in  September,  four  samples  of  surface  soil — 
from  places  about  equidistant  and  between  the  corn  rows — were 
drawn  from  plot  A,  four  from  B,  and  two  each  from  C  and  D. 

The  samples  were  drawn  with  a  rectangular  iron  instrument 
like  a  box  without  bottom  or  cover.  The  lower  edge  of  this  was 
sharp  to  divide  the  soil,  the  upper  edge  was  wired  so  as  to  stand 
moderate  pressure  without  yielding.  This  sampler  was  8  inches 
deep,  6  inches  long  and  6  inches  wide. 

It  contained  when  full,  one-sixth  of  a  cubic  foot  of  earth  and 
enclosed  one-quarter  of  a  square  foot  of  surface. 

On  the  spot  selected,  this  sampler  was  forced  down  till  its 
upper  edge  was  flush  with  the  surface  of  the  soil.  As  the  sam- 
pler was  forced  down,  the  soil  outside  was  cut  away  with  a 
mason's  trowel,  when  necessary,  to  lessen  friction  and  to  remove 
obstructing  pebbles.  When  the  sampler  had  been  driven  to  the 
proper  depth,  the  surrounding  earth  was  removed  and  the  trowel 
was  passed  horizontally  through  the  soil  at  the  lower  edge  of  the 
sampler.  The  enclosed  portion  of  earth  constituting  the  sample 
could    then    be   lifted    without   loss,    with   the  trowel  under   it. 


Plot  B. 

Plot  C. 

PlotD 

+    551 

+  106 

-184 

+  1220 

+  404 

+    97 

+      72 

+    92 

—   11 

NITROGEN   IN   SOIL.  297 

A  board  was  laid  on  the  section  of  earth  above  which  the  sample 
had  been  taken,  to  mark  the  spot  for  future  reference  and  to  pro- 
tect it.  The  hole  was  then  covered  with  earth  till  Oct.  28th, 
when  samples  of  the  subsoil  were  drawn. 

The  samples  of  surface  soil  obtained  on  the  Gth  were  imme- 
diately weighed.  From  the  several  samples  drawn  on  each  plot 
smaller  samples  were  taken  for  separate  analysis,  and  then  the 
remainders  of  the  principal  samples  from  each  plot  (four  on  plots 
A  and  B,  two  each  on  C  and  D)  were  thoroughly  mixed,  thus 
making  a  composite  sample  from  each  plot.  A  weighed  quantity 
of  each  of  these  samples  was  quickly  dried  at  a  temperature  of 
from  50°  to  55°  C,  and  after  standing  for  some  time  to  "  air-dry" 
was  again  weighed  and  securely  bottled. 

The  four  samples  from  plot  A  were  first  examined  to  learn 
what  variations  of  water-content,  and  of  composition  otherwise, 
different  parts  of  the  same  plot  might  exhibit. 

Each  sample  was  first  sifted  on  round  holes  ^  of  an  inch  in 
diameter.  The  two  portions  into  which  the  soil  was  thus  sepa- 
rated will  be  referred  to  as  "coarse  earth"  and  "fine  earth." 
That  part  of  the  "  coarse  earth"  from  the  four  samples  which 
passed  holes  -^  inch  in  diameter  was  finely  pulverized  and  its 
nitrogen  determined,  by  the  absolute  method,  in  10  grams.  There 
was  found  only  0.024  per  cent.  Since  this  portion  that  passed  a 
-ytg  inch  sieve  constitutes  not  more  than  half  of  the  "coarse  earth" 
and  probably  contains  practically  all  of  its  nitrogen,  the  nitrogen 
of  the  "coarse  earth"  is  so  little  that  it  may  be  disregarded  with- 
out introducing  serious  error  into  calculations.  The  results  of 
examination  of  the  several  portions  of  soil  taken  from  plot  A,  are 
given  in  the  following  table. 

Table    X.  —  Water    and    Nitrogen    in    Four    Samples    op 
Surface   Soil  prom   Plot   A. 

Per  cent. 

of  Nitrogen 

Grams  of  Grams  of       Per  cent,  of    Grams  of    Grams  of  Per  cent,  of    reckoned  on 

fresh         air-dry  water  lost        coarse  fine        Nitrogen  in  entire  air-dry 

Soil.  Soil.  in  air-drying.      Earth.         Earth.       fine  Earth,    surface  Soil. 

Al 500  450.3  9.9  43.5  406.8  0.174*  0.157 

A2 500  446.0  10.8  49.5  396.5  0.162  0.144 

A3 500  450.0  10.0  59.5  390.5  0.156  0J35 

A4 500  439.2  12.2  53.5  385.7  0.170  0.150 

Average..  500         446.4  10.7  51.5         394.9         0.165  0.147 

The  above  figures  serve  to  indicate  what  are  the  limits  of 
accuracy  of  ordinary  chemical  analysis  as  applied  to  this  soil. 

*  Duplicate  analyses  gave  0.176  and  0.172  p.  c. 
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The  greatest  difference  in  the  amounts  of  nitrogen  found  in  the 
fine  earth  of  the  four  samples,  taken  from  widely  separate  por- 
tions of  plot  A,  is  0.018  per  cent,  of  the  soil,  or  about  one-ninth 
of  the  average  of  total  nitrogen.  The  widest  divergence  from 
the  mean  is  0.009  per  cent,  of  the  soil,  or  one-eighteenth  of  the 
average  total  quantity  of  nitrogen.  This  0.009  per  cent,  corre- 
sponds to  233  lbs.  of  nitrogen  per  acre  of  this  soil,  taken  to  the 
depth  of  8  inches.  The  agreement  of  duplicate  analyses*  on  the 
same  sample  is  better  than  could  be  commonly  expected.  The 
differences  among  the  quantities  found  in  the  several  samples  are 
not  greater  than  might  easily  occur  in  several  analyses  of  the 
same  sample.  "When  we  reckon  from  the  sample  to  the  acre,  the 
slight  and  unavoidable  errors  or  variations  of  analysis  mount  up 
to  hundred-weights  and  the  results  of  such  calculation  must  be 
received  with  due  allowance.  They  are  nevertheless  instructive 
and  valuable. 

The  quantities  per  cent,  of  nitrogen  found  in  the  composite 
samples  from  the  surface  of  the  plots  (sursoils),  are  stated  in  Table 
XL,  together  with  other  data  obtained  by  calculation  from  the 
weights  of  the  samples  in  their  fresh,  air-dry  and  sifted  condition. 

Table  XL,  also  comprises  the  results  of  similar  analyses  and 
calculations  made  with  samples  of  subsoil,  taken  on  October  28th, 
by  the  method  already  described.  These  samples  represent  suc- 
cessive horizontal  sections  of  the  plots  in  8-inch  depths,  as  stated 
at  head  of  table. 


Table  XL — Water  and  Nitrogen   in   Sursoil   and   Subsoil 
of  Plots  A,  B,  C,  D. 

Subsoil 

Sursoil  . ' 1 

to  8  in.  S  to  16  in.         16  to  24  in.    24  to  32  in. 

"Water  lost  in  air-drying,  per  cent. 

Plot  A... ..-            9.38  9.76  9.37  4.46 

"     B 10.64  11.61  11.70  

"      C 8.33  10.54  5.S6  

"      D 9.27  8.93  6.60  

Weight  of  air-dry  Soil,  pounds  per  acre. 

Plot  A 2,585,695  2,830,215  3,000,361  3,079,675 

"     B 2,605,425  2,733,691  2,787,971  

"      C .2,660,336  2,805,752  3,034,546  

"     D 2.696,061  2,856,247  3,173,433  

*  See  footnote  on  page  297. 
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Subsoil 

Sursoil * 

to  8  in.  8  to  16  in.       16  to  24  in. 

Nitrogen  in  air-dry  "fine  earth,"  per  cent. 

Plot  A 0.173  0.050                    0.027 

"     B 0.182  0.089                     0.037 

"      C 0.158  0.060                     0.018 

"     D 0.133  0.033                     0.012 

Nitrogen  in  entire  Sample,  per  cent. 

Plot  A 0.140  0.031  0.016 

"  B 0.143  0.067  0.029 

"  C 0.130  0.050  0.013 

"  D 0.109  0.025  0.009 

Total  Niteogen,  pounds  per  acre. 

PlotA 3620  877  480 

"  B 3726  1831  808 

"  C 3458  1403  394 

"  D 2939  714  285 


24  to  32  in. 


0.012 


0.008 


237 


Note  Regarding  Methods  oe  Analysis. 

Nitrogen  was  determined  in  10  grams  of  the  soils  very  finely 
pulverized,  by  the  Dumas  or  "  absolute"  method.  This  quantity 
of  surface  soil  yielded  approximately  14  or  15  c.  c.  of  nitrogen 
gas. 

The  apparatus,  reagents  and  manipulation  were  checked  by 
determining  nitrogen  in  a  sample  of  dried  blood  which  had  been 
carefully  analyzed  by  both  the  absolute  and  Kjeldahl  methods  in 
1886  and  had  then  shown  13.40  per  cent,  of  nitrogen. 

With  the  same  apparatus  and  reagents  used  in  these  soil- 
analyses  this  sample  of  blood  gave  13.45  per  cent,  of  nitrogen 
by  the  absolute  method  and  13.44  and  13.59  per  cent,  by  the 
Kjeldahl  method. 

It  was  also  sought  to  determine  nitrogen  in  the  soils  by  the 
Kjeldahl  and  the  Jodlbaur- Kjeldahl  methods  as  follows  : 

Kjeldahl  Method. — This  was  executed  in  the  ordinary  way, 
using  30  c.  c.  of  oil  of  vitriol  instead  of  20  c.  c. 

Jodlbaur-Kjeldahl  Method. — To  10  grams  of  soil,  in  a  digestion 
flask,  were  added  10  c.  c.  of  acid-mixture  (60  grams  salicylic  acid 
in  1,000  c.  c.  of  concentrated  oil  of  vitriol  of  66°  B.).  After 
standing  in  the  cold  for  24  hours,  30  c.  c.  of  oil  of  vitriol  aod 
1  gram  of  zinc  dust  were  added,  the  contents  of  the  flask  were 


300      CONNECTICUT   EXPERIMENT   STATION,    REPORT   1893. 

boiled  till  colorless  and  the  ammonia  was  determined  by  distilla- 
tion as  usual. 

As  the  following  table  shows,  the  agreement  of  results  between 
these  three  methods  is  entirely  satisfactory  to  the  chemist.  The 
extreme  difference  among  the  eleven  determinations  is  0.032,  the 
greatest  divergence  from  the  average  of  all  is  0.017  and  the 
largest  difference  on  the  same  subsample  is  but  0.014  per  cent. 

Per  cent,  or  Nitrogen  Found. 


Sample  of 
Surface  Soil. 

Dumas 
Method. 

Kjeldahl 
Method. 

Jodlbaur- 
Kjeldahl  Method. 

Average  by 
three  methods. 

A,  I 

0.174 



0.163 

0.169 

A,  2 

0.162 

0.150 

0.150 

0.154 

A,  3 

0.156 

0.156 

0.142 

0.151 

A,  4 

0.170 

0.159 

0.160 

0.163 

Average 

0.166 

0.155 

0.154 

Average  of  Averages,  0.158  0.159 
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ANALYSES   OF   MAIZE   KERNEL. 

In  the  following  tables  are  given  analyses  of  ninety  samples  of 
maize  kernel  together  with  data  regarding  the  weights  of  kernel 
and  cob,  ratio  of  weight  of  kernel  to  weight  of  cob,  and  other 
information  of  interest. 

The  specimens  whose  analyses  are  here  given  were  collected  in 
part  by  Prof.  C.  S.  Phelps  and  in  part  by  this  Station  for  the 
Connecticut  Exhibit  at  the  Chicago  Exposition.  The  analyses 
were  made  in  the  Station  laboratory  during  1892  and  1893.  The 
other  data  in  the  Tables  were  furnished  by  the  senders,  in  answer 
to  a  Circular  issued  in  November,  1891.  See  Report  for  1891,  p. 
196.  A  few  ears  of  each  variety  are  preserved  in  the  Museum  of 
this  Station. 

Many  of  these  varieties  have  been  raised  continuously  on  the 
same  farm  for  a  long  term  of  years,  the  seed  having  been  selected 
with  more  or  less  care  each  year.  The  samples  were  gathered  and 
sent  by  the  growers  and  probably  represent  the  best  of  the  crop 
rather  than  the  average. 

In  studying  the  tables  of  analyses  it  should  be  remembered 
that  the  composition  of  any  specimen  is  dependent  not  only  on 
the  strain  or  variety,  but  also  to  some  degree  on  the  nutrition  of 
the  plant.  That  is,  other  things  being  equal,  the  shelled  maize 
harvested  from  well-conditioned  land,  contains,  pound  for  pound, 
somewhat  more  protein,  fat  and  ash  than  that  yielded  by  the 
same  variety  of  corn,  from  an  impoverished  soil. 

On  page  291  of  this  Report  may  be  seen  a  statement  of  such 
difference  of  composition  in  two  samples  of  White  Edge  Dent, 
raised  side  by  side  in  the  same  field  with  and  without  manure. 
The  grain  from  the  enriched  soil,  considered  water-free,  contains 
11.26  to  12.01  per  cent.,  that  from  the  unmanured  land  but  10.56 
per  cent,  of  albuminoids  (protein  =  N  X  6.25). 

To  demonstrate  any  constant  difference  in  the  chemical  compo- 
sition of  different  varieties  it  would  be  necessary  to  produce  them 
under  the  same  conditions  of  soil,  climate,  manuring  and  tillage 
for  a  number  of  years. 

The  Station  solicits  samples — of  a  dozen  ears  each — of  other 
varieties  of  corn,  preferably  those  which  have  been  cultivated  for 
a  long  term  of  years,  in  this  State,  in  order  to  complete  our  col- 
lection of  Connecticut  varieties  and  our  knowledge  of  their  com- 
position. 
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Data  regarding  certain  Varieties  of 


No. 


9 
10 
11 

12 

13 

14 
15 

16 

17 

18 
19 

20 

21 

22 
23 

24 

25 

26 
27 

28 

29 


Name  of  Variety. 


Queen  of  the  Prairie. 
8-Rowed  Yellow. 

White  Dent. 

Rhode  Island  White  Cap. 

Prairie  Queen. 

A,  Rhode   Island  White 
Cap. 

B,  Red  variety  of  A. 

Beers'  Yellow  Corn. 
The  Brainard  Corn. 


Rhode  Island  Cap. 

Early   Eight-rowed   Can- 
ada. 
Red  Blaze. 


Conn.   Bight-rowed   Yel- 
low Flint. 

Allen  Corn. 

Queen  of  the  Prairie. 

China  Corn  (China  Tea), 
(China  Tree). 

White  Flint. 

Farmers  Pride. 

Longfellow. 
Bolton. 

Bolton. 

Hickox   Improved  Sugar 

Corn. 
Pride  of  the  North. 
Sanford. 

Benton. 

Angel  of  Midnight. 
Bird  Track. 
Early  Ohio. 

White  Dent. 

Early  Mastodon. 


Yellow  dent. 
Yellow  flint. 

White  dent. 
White  flint. 
Yellow  dent. 
White  flint. 

Red  flint. 

Yellow  flint. 


White  flint. 
Yellow  flint. 
White  flmt.(!) 

Yellow  flint. 

White  flint. 
Yellow  dent. 
White  dent. 

White  flint. 
White  dent* 
Yellow  flint. 


Sweet. 

Yellow  dent. 
White  flint. 

Yellow  dent. 

Yellow  flint. 
Red  flint. 
Yellow  dent.: 


Sender's  Name  and  Residence. 


W.  H.  Brinsmade,  Nichols. 
Henry  Belden,  Falls  Vil- 
lage. 
W.H.  Brinsmade,  Nichols. 
H.  S.  Frost,  Cheshire. 
M.  S.  Dyer,  Canton. 
E.  P.  Barnes,  Norwich. 


N.  S.  Piatt,  Cheshire. 
T.  J.  Stroud,  Shaker  Sta 
tion. 


J.  J.  Copp,  Groton. 


Wm.  J.  Jennings,  Green's 
Farms. 

A.  T.  Allen,  North  Ash- 
ford. 

John  Ellwood,  Green's 
Farms. 

Bradley  Goodsell,  Green's 
Farms. 

W.  J.  Jennings,   Green's 

Farms. 
P.    K.    Hoadley,    North 

Guilford. 
S.  H.  Peck,  Watertown. 
L.  Willey,  East  Hampton 


D.  Fenn  &  Son,  Milford. 

F.  S.  Hall,  Guilford. 
Richard  Wilcox,  Guilford. 

D.  R.  Spencer,  Guilford. 

J.  H.  Blatchley,  Guilford. 
Kd.  Davis,  Guilford. 
Richard  Wilcox,  Guilford. 


100 


25 


12 


Date  of 
planting. 


Date  of 
cutting. 


June      2  i  Oct.      3 
May     26  Nov.    35 

Sept.  25 


May     10 


Sept. 


May     20 

20 

"         10 


20 


19 
100 


June 


May     10 
10 


May       1 
4 


§?5 


H*H 


3    x3i 


Aug.  15 
"  15 
"       25 

Sept.    1 

7 
"  1 
"       10 

"        5 

"       12 

"       22 
"       15 


Oct.    15 


Oct.      5 
25 


Sept.  27 
Oct.      1 


3  3  x  3-g- 
3^x3^ 


2*x3 
3 s  x  3-g- 
3^  x  3^ 

3^  x  3^ 

2  x3i 

3-g-  x  3-g- 

3  x3i 


3^x  3^- 


sa 


4-5 
4 
4" 


3-4 

4 

4 


3-5 
4 


3-4 


4    x4     4-6 
4    x4     4-5 


4    x4 

4    x4 


3-5 

4 


*  Red  markings. 


f  Between  white  and  yellow. 


Harvest. 


Corn  grown  in  Connecticut  in  1892. 
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Character  of  Soil. 

Manure  and  Cultivation. 

Kemarks. 

35 

10 

Stalks  coarse,  not  as  leafy  as  some. 
Damao-ed  bv  hail  storm. 

Cultivated  and  hoed  twice. 

42 

10-12 

.. 

Followed  rye.     Barnyard  manure.           Seed  originally  from  Scioto  Valley,  Ohio. 

25-30 

7 

\  Manure  plowed  in  in  fall.  200  lbs.  fer-  Length  of  ear  and  size  of  kernel  hare 
J-      tilizer  and  200  hen  manure  put  iD      increased  under  cultivation. 
)      hill.     Hoed  twice  in  June.                This  variety  planted  to  cross  with  pre- 
vious one. 

Brought  from  Canada  to  Vt.  in  1837. 

From   Vt.    to    Haddam,    Ct.,    1842. 

From  Haddam  to  Enfield  in  1854  and 

grown  there  ever  since. 
Crows  lare-er  than  fnrmerlv. 

50 

51-61 

7 
7-8 

7-8 

8 
7-8 

7-8 

61-9 

8 

7 

6 

25  ox-cart  loads  of  manure.     300  lbs. 

40 

fertilizer  in  hill. 
6  cords  cow  manure  plowed  in.    200  lbs.  Has  not  changed  under  cultivation. 

fertilizer  in  hill. 
8  cords  manure  plowed  in.    200  lbs.  fer-       " 

50 

40 

tilizer  in  hill.     Cultivated  and  hoed 
twice. 

Ripens  10-15  days  earlier  than  form- 
erly.    Produced  more  ears  and  bet- 
ter tipped  ones. 

65 

Manure  spread.    Fertilizer  in  hill.   Cul- 
tivate 3  times,  hoe  twice. 

55 

Ears  have  grown  larger  under  cultiva- 
tion. 

Seed  from  Long  Island  originally.  Later 
in  ripening  and  less  indented  than 
formerly. 

Shows  some  mixture  with  yellow  varie- 
ties. 

Select  seed  to  grow  small  cobs,  capped 
ears  and  regular  rows. 

Ripens  2-3  weeks  earlier  than  formerly. 

50-60 

45 

55 

150* 
40 

Manure  plowed  in   in   May.     400-600 

lbs.  hen  manure  and  plaster  in  hill. 
20  loads  manure.     600  lbs.  bone,  half 

35 

7-8 

in  hill  and  half  between  rows  at  first 
hoeing. 
Manured  after  plowing.     Harrowed  in. 

Selects  seed  to  produce  ears  of  uniform 
size. 

50 
65 

6-7 

Manured  in  winter.     400-600  lbs.  fer- 
tilizer. 
Raised  on  barn  yard   manure.     Culti- 

Valuable for   fodder.     Suckers.     Ears 

not  as  long  as  formerly. 
Has  not   so  larsre  a  cob  and  does  not 

vate  3  times,  hoe  once.                             need  so  long  a  season  as  formerly. 

50-80 
60-7 Of 

7 
7-8 

Liberal  dressing  necessary.     Cultivate 

level  and  shallow. 
Plenty  of  manure.     300  lbs.   fertilizer 

in  hill. 

Shells  more  corn  to  the  bushel  of  ears 

than  any  he  has  raised. 
More  apt  to  mix  than  other  varieties. 

Not  good  for  fodder.     Stalks  large. 

*  Bars. 

t 

Maximum. 
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Data  regarding  certain  Varieties  of  Corn 


Name  oi  Variety. 


30 
31 
32 

33 

34 

35 

36 

37 
•38 

39 


Eight-rowed  Yellow. 

Sanford. 

Scioto.* 

Bight-rowed  Dent. 

Red  Blade  Field  Corn. 

Red  Rose  Field  Corn. 


Yellow  flint. 
'White  flint. 
Red  dent. 

Yellow  dent. 

.White  flint. 

Red  flint. 


Sender's  Name  and  Residence. 


Bradley  Miles,  Cheshire. 

E.  Woodruff,  Guilford. 

Thomas  Gilbert,  Middle- 
town. 

Thomas  Scott,  Farming- 
ton. 

Selden  S.  Carter,  Clinton 


CD  g 

Si 


in 


Geo.  L.  Rosebrooks, 
I     Storrs. 

Storrs'    Improved    Field  Yellow  flint.    Geo.  L.  Rosebrooks. 
Corn.  Storrs. 


Sill's    Golden    Sheaf    or 

Prolific. 
King  Philip. 

Twelve-rowed  Flint. 


"  (Samuel  A.  Chalker,  Say- 

l     brook. 
Red  flint.         IH.  F.  Dimock,  So.  Coven- 
try. 
Yellow  flint.    John  S.  Wells,  Hebron. 


40  j  Scioto. 

41  Brigner's  Corn. 

42  'improved  Canada  Corn. 


43 
44 


Canada  Improved  Corn. 
Ayers'  Poor  Land  Corn. 


White  dent. 
Yellow  flint. 


45  Early  Diamond  Cora. 

46  Cross  Small  Yellow  Cap 

and  Angel  of  Midnight. 


47 

48 

Self-Husking  Corn. 
Queen  of  the  North. 

Red  flint. 
Yellow  dent. 

49 

Early  Butler  Dent. 

« 

50 

Ashley's  Prolific. 

Yellow  flint. 

51 

Horse  Tooth  Dent. 

White  dent. 

52 

Echo  Farm  Pride. 

YeUow  flint. 

53 

Golden  Beauty. 

Yellow  dent. 

A.  L.  Congdon,  Westfield. 

Stephen     Brigner,    Falls 

Village. 
Chauncey  Deming,  Farm- 

ington. 

M.  W.  Frisbie,  Southing- 
ton. 
E.  C.  Ayer,  Farmington. 


W.  J.  SimpsoD,  Plain ville. 

J.  J.  Williamson,  Wood- 
stock. 

Jasper  S.  Brooks,  Moodus. 

F.  R.  Boardman,  West- 
field. 

Elbert  Manchester,  Bris- 
tol. 
Carlos  Bradley,  Ellington. 


H.  E.  Savage,  E.  Berlin. 

J.  B.  &  L.  H.  Healy,  N. 

Woodstock. 
Geo.  W.  Thorpe,  Meriden. 


Date  of 
planting. 


Date  of    ;     oSj 


cutting. 


May        7jOct.    10f,4    x4 
May     20  Sept.  20    


4-5 


25;  Oct.      1    3|x3£ 
2  Sept.  16  |3|-x3i 


65 

20 

26'May     20 

24    "         20 

20 


30 

10 
25 

6-8 

20 


May     18 

10 

12 

"         30 

June    10 
May     18 


10 
10 


3^x3£ 
3ix3i 


10    31x3-| 


Sept.  12    3f  x3f 


10 
June       8 

1 

May     11 

"        20 
"     8-12 


Sept.  15 

Sept.  20 

"        6 


IS 


Sept. 


1 
12 


3-5 


3¥  x  3^ 

^  3"  X  ^3" 

31x3*1 


3ix3i    3-4 


3*x3| 


"  1-10  |3    x3£  |3-5 
"       15    3ix3A    4-5 


Oct.       1 

Sept.    1 

16 
Nov.     If 


3|x3^ 

Drills.! 
3|x3# 


Oct.    25f  1    x3i 


3-5 

4-5 

1 


*  Cross  of  2  varieties  brought  from  Ohio  in  1884. 
\  2  ft.  apart  in  drill.     Drill  3£  ft.  apart. 


f  Harvest. 
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Character  of  Soil. 


Manure  and  Cultivation. 


9 


100*    6-7 
I  50        5 


10 


75      8-10 


6-7 


Clay  loam  to  red 

clay. 
Sandy  loam. 

Light,  "high  and 

dry. 
Clay  loam. 


Heavy  loam. 


Cultivate  3  times,  hoe  twice. 

20  loads  manure.    Spoonful  of  fertilizer 

in  hill.     Cultivate  both  ways. 
8  cords  manure. 

Stable  manure. 

40  loads  manure.  Plow  in  August. 
Harrow  in  spring  and  spread  manure 
and  plow  it  under.  Cultivated  3 
times,  hoed  twice. 

Cultivated  level  and  often. 


Size  of  ears  has  increased  under  culti- 
vation. 

From  a  cross  of  unnamed  varieties  made 
26  years  ago. 


Loamy. 

Gravelly. 
Sandy  loam. 
a  ii 

Worn  out  mead- 
ow. 
Sandy  loam. 


15  loads  manure,  400  lbs.  fertilizer. 
Both  spread  and  plowed  in.  Culti- 
vated twice  both  ways.     Hoed  twice. 

600  lbs.  fertilizer  per  acre.  Cultivated 
and  hoed  3  times. 

20  loads  manure.  Cultivated  and  hoed 
twice. 

Manure  on  turf  plowed  in.  A  little  fer- 
tilizer put  on  after  planting.  Culti- 
vated flat  both  ways. 

Cultivated  and  hoed  twice. 


Picked  ears  to  ripen  on  ground  and 
silage  the  stalks. 


Cover  in  with  tobacco  ridger.  Mark 
across  the  ridges  for  planting.  Level 
culture.  500  lbs.  Castor  Pomace,  150 
lbs.  Muriate  of  Potash,  200  lbs.  Bone 
Superphosphate. 
Sandy 
Loam.      Clayey  Manure  plowed  in.     Fertilizer  in  the 

subsoil.  hill. 

Gravelly  loam.    (Cultivated  and  hoed  twice 


Loam. 


50  8 
7 
10 


Red  loam. 
Gravelly  loam. 


Clay  loam. 

Loam.      Clayey 
subsoil. 


Light  dressing  of  manure.  400  lbs.  fer- 
tilizer in  the  hill.  Cultivated  and 
hoed  twice. 


Originally  came  from  Canada.     Length 

of  ear  has  increased. 
Stalks  and  ears  are  larger  and  longer 

than  formerly. 


10-15  loads  manure  plowed  in.  Fer- 
tilizer in  hill.  Cultivated  both  ways 
and  used  Prout  hoe. 

6  cords  manure  on  sod.  Cultivated  4 
times,  hoed  once. 

25  loads  of  manure.  Cultivated  twice, 
hoed  once. 


Came  from  W.  "Va. 
like  a  flint  corn. 


Has  grown  more 


Lightloam, stony; Cultivated  3  times,  hoed  once. 


20 


*  Ears. 
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Data  regarding  certain  Varieties  of  Corn 


54 
55 
56 

57 

58 
59 
60 

61 


Name  of  Variety. 


Nevins'  Improved. 
New  Canaan  Improved. 
Learning. 

R.  I.  State  Premium. 

Top  Over  Field  Corn. 
Holden  Corn. 
Windsor  Corn. 

Early  Eed  Flint. 


62    Minnesota  King. 


G3 
64 


Ohio  Dent. 
Golden  Dent. 


65  jChittenden. 

66  ISaltzer's  Ensilage. 


67 
68 

69 

70 

71 
72 
73 


74 

75 

76 
77 


78 
70 


Long  Island  Dent. 
Arnold  Field  Corn. 

Blake's  Yellow  Flint. 
Kissing  Corn. 

Hickory  King. 

Early  Canada. 

New  England  Dent. 


Dutton. 

R.  I.  Premium. 
90  Day  Canada. 
Tyler. 


12-Rowed  Canada. 
Brindle. 


Sender's  Name  andResidence, 


Yellow  dent.*, Stephen  Hoyt's  Sons,  New 

Canaan. 
Yellow  flint.    Stephen  Hoyt's  Sons,  New 

Canaan. 
H.  E.  Savage,  E.  Berlin. 


Yellow  dent. 

Red  flint. 
Yellow  flint. 


Red  flint. 

Yellow  dent. 
White  dent. 
Yellow  dent. 

Yellow  flint. 
White  dent. 

Yellow  flint. 

If 

Red  flint. 
White  dent* 
Yellow  flint. 
White  dent. 

Yellow  flint. 

White  flint* 
Yellow  flint. 
White  dent. 

Yellow  flint* 
Red  flint. 


Geo.  Kane,  Rockville. 

C.  H.  Matthews,  Bristol. 
E.  W.  Upham,  Union. 
H.  H.  Knox,  W.  Suffield. 


20 


Date  of 
planting. 


June       2 

May     25 

"         26 

24 


June 


Date  of 
cutting. 


Sept.  20 
"  20 
"         20 


20 


17  April    25 


Chas.  C.  Shelden,  W.  Suf-    12 
field. 


Warren  A.  Doolittle,  Clin-      2 

ton. 
R.   F.   Woodford,   Plain-      2 

ville. 
R.   F.   Woodford,   Plain-      6 

ville. 


May     17 
"        10 


May 


Oct. 
Sept. 


3    x3 
2    x3 


2    x3| 
4   x4 


3^x35 


3    x34 


4    x4 


14   x4 


35 


Russell  Church,  West- 
brook. 

F.  E.  Boardman,  West- 
field. 

D.  D.  Hurd,  Clinton. 
Arnold  Warren,  S.   Cov- 
entry. 

E.  F.  Blake,  New  Britain. 
Samuel  A.   Chalker,  Old 

Saybrook. 
Samuel   A.   Chalker,  Old      1 

Saybrook. 
Samuel  A.  Chalker,    Old      3  Late  May 

Saybrook. 
D.     H.     Van     Hoosear, 

Hurlburt  St. 


15  LateSept. 


9^. 

15  Sept. 
10    " 


A.   W.    Darrow,   Water- 
town. 
H.  D.  Hale,  Glastonbury. 

ii         a  u 

J.  R.  Campbell,  Walling- 
ford. 

John  E.  Tryon,  So.  Glas- 
tonbury. 
N.  S.  Piatt,  Cheshire. 


14 


25 


20 


May     10 


25 

June      1 

"  1 

May     15 

June      1 
May     20 


Oct. 


Sept.    15 
20 


"   .     20 
Oct. 

I! 

Sept.    15 
"        12 


3*x3£ 
llx3|t 
4    x4 


3£x3| 
4    x4 
3jx3| 

O*   X   if 


3    x3 
3    x3| 
3|x3| 


3|x3| 


*  Indentations  slight. 


f  Probably  in  drills. 
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50 

75* 

60 

65 

100* 
60 

40 

65 


100*      6 

i 
55  j 

65  !  8-10 


Manure  and  Cultivation. 


Gravelly  loam. 


I  Drained     muck 

|     swamp. 
8     I Clay  loam. 


Light  loam. 
Sandy  loam. 


Sandy  loam. 


90* 
90 

50 

50 

120* 
75 


60 

45 

70* 

100* 

100* 

60 

50 
40 


Cultivated  4  times,  hoed  3  times. 

No  manure.  Cultivated  both  ways  5 
times  and  hoed. 

6  cords  manure.  Small  quantity  fer- 
tilizer in  hill.  Cultivated  both  ways 
4  times  and  hoed. 

25  loads  manure.  Plaster  and  ashes  in 
hill. 

Hand  hoed. 

40  loads  manure,  400  lbs.  fertilizer. 

25  ox-cart  loads  manure,  400  lbs.  fer- 
tilizer in  hill.  Cultivated  and  hoed 
twice. 

20  loads  manure.  500  lbs.  fertilizer  in 
hill. 

Barnyard  manure.     Cultivated  twice. 


Bought  seed  for  Canada  Improved. 
Selected  red  ears  for  seed,  which 
gave  early  and  prolific  corn. 

Seed  came  from  Minnesota. 


u         u 


Gravelly  loam. 

13    Clayey  loam. 


Harrow  with  smoothing  harrow  as  soon1 . . 

as  it  came  up.     Cultivate  both  ways.j 
4   cords    coarse   manure.     Handful   of 

fertilizer  in  the  hill.     Cultivate  both 

ways. 


Stable  manure  plowed  in.    Hen  manure 
in  hill.     Cultivated  and  hoed  twice. 


Does  not  fully  mature.     Excellent  for 
silage. 


7 

12 

6-7 

5* 


Light,  sandy. 

Clay  loam. 
Heavy  loam. 


20  cart  loads  stable  manure  per  acre. 

Flat  cultivation. 
Cultivated  level  and  often. 


Obtained    by   crossing    a    number    of 
varieties. 


Late.     Very  large.     Good  for  sil 


Heavy  loam. 


Stable  manure. 


Light  loam. 


7-8    Light  loam. 


i  Heavy  loam. 


8  cart  loads  manure.    400  lbs  fertilizer. 

500  lbs.  commercial  fertilizer. 

K  u  ii 

6  cart  loads  manure  per  acre.     400  lbs. 

fertilizer.      Cultivated    twice,    hoed 

once. 
700  lbs.  fertilizer  per  acre.     Cultivated 

both  ways  twice. 


Have  selected  seed  for  10  years  from 
twin  ears.  The  stalks  have  become 
smaller  but  twin  ears  have  increased 
without  decrease  in  their  size  or 
quality. 


Larger  and  somewhat  later  than  form- 
erly. 


*  Ears. 
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Data  regarding  certain  Varieties  of  Corn 


No. 

Name  of  Variety. 

Class. 

Sender's  Name  and  Residence. 

Date  of 
planting. 

Date  of 
cutting. 

oo 

to 

80 

Tolland  Co.  Premium. 

Yellow  flint. 

N.  R.  Grant,  Rockville. 

... 

May 

20 

Sept. 

10 

3^x31    ... 

81 

Improved  Canada. 

u 

a            ii                    u 

... 

ii 

20 

it 

10 

3ix3|    ... 

82 

Doolittle.f 
Chapman. 

it 

N.  S.  Piatt,  Cheshire. 
George  F.  King,  Storrs. 

100 
12 

83 

May 

20 

Sept. 

1 

3    x31    ... 

S4 

Early  Champion  I  m  - 

I! 

John  Babcock,  So.  Wind- 

8 

it 

8 

Aug. 

25 

3    x3i      4 

85 

proved. 
Yellow  Cap. 

11 

ham. 
Sherwood  Raymond,  Nor- 
wich. 

12 

(! 

25 

Sept. 

11 

H*H     4 

86 

Flesh  Colored. 

Red  flint. 

K  R.  Grant,  Rockville. 

... 

(( 

20 

ii 

10 

H*H  ... 

87 

Improved  Dutton. 

Yellow  flint. 

John  Bishop,  Cheshire. 

12 

11 

10 

ii 

15 

3fx3f  i  3 

88 

Cross,   Red  Dent    and 
Beers'  Yellow. 

Red  flint. 

N.  S.  Piatt,  Cheshire. 

... 

11 

20 

u 

12 

3s  v  3s 
o¥xo¥     ... 

89 

R.  I.  White  Cap. 

White  flint. 

C.  W.  Briggs,  Lebanon. 

5 

11 

20 

Oct. 

10 

3    x3|      4 

90 

Asher-Wright  Corn. 

Yellow  flint.* 

Edgar  D.  White,  Andover. 

25 

June 

8 

Sept. 

20  3    x3l  |3-5 

*  Slight  indentations. 

f  Grown  on  the  Doolittle  farm,  Cheshire,  and  by  Doolittle  family  for  over  100  years. 
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Character  of  Soil. 

Manure  and  Cultivation. 

Remarks. 

68 

Sandy  loam. 
u         ii 

30  cart  loads  manure.     Cultivated  and 

hoed  twice. 
30  cart  loads  manure.     Cultivated  and 

hoed  twice. 

68 

135* 

6      Lio-ht,  loam. 

50  cart  loads  manure.     Cultivated  and 

hand-hoed  twice. 
30  cart  loads  manure.     Cultivated  and 

haud-hoed  twice. 
Stable  manure.     Fertilizer  in  hill. 

30  cords  manure.     Cultivated  and  hoed 

twice. 
6   cords    manure,    200    lbs.    fertilizer. 

Cultivated  3  times,  hoed  once. 

70 
110* 

6 

7 

n 

5-6 

Dark  loam. 

Cross  of  Tolland  Co.  Yellow  and  Canada 
Yellow. 

68 

Sandy  loam. 
Sandy. 
Heavy  loam. 
Clay  loam. 

a           u 

50 

40 

50 

20  cart  loads  manure,  200  lbs.  fertilizer. 

Cultivated  3  times,  hoed  twice. 
20  cart  loads  manure.     Cultivated  and 

hoed  twice. 

71 

Ears. 
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Data  regarding  certain  Varieties  of  Corn 


o  CS 

o 

j-  3 

boa 
■35 

3 

S3 

o 

<w 
o  . 

o 

O  m 

Analysis. 

No. 

ifi 

"So 

si 

3  2 

S  "i  « 

25 

3 
10.45 

< 
1.40 

a 

3 
p 

10.00 

u 
S 

bC^3--> 

!w 

1 

1:  5.6 

14-16 

1.52 

72.30 

4.33 

2 

143 

29 

4.9 

172 

8 

9.73 

1.45 

13.06 

1.00 

69.43 

5.33 

3 

225 

46 

4.9 

272 

12-16 

9.10 

1.30 

9.31 

1.60 

74.50 

4.19 

4 

110 

16 

6.7 

126 

8 

9.13 

1.15 

11.06 

1.20 

72.53 

4.93 

5 

139 

25 

5.5 

164 

16-18 

10.49 

1.38 

10.13 

1.79 

71.91 

4.30 

61 

131 

22 

5.8 

154 

8 

9.57 

1.10 

10.25 

1.35 

72.35 

5.38 

62 

127 

20 

6.2 

147 

8 

8.76 

1.55 

11.25 

1.15 

72.03 

5.26 

7 

189 

26 

7.1 

216 

8 

9.58 

1.51 

11.19 

1.00 

72.11 

4.61 

8 

208 

36 

5.8 

243 

8 

10.08 

1.39 

10.00 

.88 

73.09 

4.56 

9 

99 

16 

6.4 

114 

8 

12.60 

1.41 

9.12 

.92 

71.18 

4.77 

10 

119 

22 

5.4 

141 

8 

12.12 

1.22 

10.50 

.94 

69.60 

5.62 

11 

162 

31 

5.2 

193 

8 

11.76 

1.39 

9.81 

.96 

70.99 

5.09 

12 

201 

50 

4.0 

252 

8 

12.92 

1.33 

10.87 

1.15 

69.07 

4.66 

13 

146 

28 

5.2 

175 

8 
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4.50 
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Analysis,  Calculated  Water-free. 

Analysis,  Calculated  to  Water  Content  of  14  per  cent. 
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Data  regarding  certain  Varieties  of  Corn 
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Analysis,  Calculated  Water-free. 

Analysis,  Calculated  to  Water  Content  of  14  per  cent. 
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Nitrogen,  Amnionic,  Review  of  Market  in 65 

"         free.     Explanations  concerning 11 
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For" the  Fiscal  Year  ending  Sept.  30,  1893. 


TO 


His  Excellency,  LUZON  B.  MORRIS, 


GOVERNOR  OF  THE   STATE  OF  CONNECTICUT. 


MERIDEN: 

TRESS  OF  CONNECTICUT  SCHOOL  FOR  BOYS. 

1893. 


N"0  T  E , 


Permit  us  to  call  attention  to  the  fact  that  the  present  report  covers  a  space 
of  fifteen  months.  Owing  to  a  change  in  the  law  concerning  the  Connecticut 
School  for  Boys  the  fiscal  year  ends  Sept.  30  instead  of  July  30  as  heretofore. 


TKUSTEES 

OF 

THE  CONNECTICUT  SCHOOL  FOE  BOYS, 


Hon.  JOHN  L.  HOUSTON,  Thompsonville,  Hartford   County. 
Term  Expires,  ....  1897. 

Hon.  J.  N.  STATES,  New  Haven,       New  Haven  County. 

Term    Expires,  ....  1895. 

Hon.  JOHN  McCARTHY,       Danbury,  Fairfield    County. 

Term  Expires,  ....  1897. 

Hon.  S.  THACHER,  Warrenville,       Windham    County. 

Term  Expires,  ....  1897. 

Hon.   H.    HOFFMAN,  New  Preston,    Litchfield  County. 

Term  ExpmES,  ....  1895. 

Hon.  JAS.  DONOVAN,  Middletown,     Middlesex   County. 

Term  Expires,  ....  1895. 

Hon.  CHAS.  F.  SUMNER,        Bolton,  Tolland      County. 

Term  Expires,  ....  1895. 

Hon.   NATHAN  D.  BATES,      Preston,         New  London  County. 
Term  Expires,  ....  1895. 


RESIDENT  TRUSTEES, 


Hon.   ISAAC  C.   LEWIS,  Meriden,         New  Haven    County. 

Term  Expires,  .            .                       .            1895. 

Hon.  C.  H.  S.  DAVIS,  Meriden,        New  Haven    County. 

Term  Expires,  ....             1897. 

Hon.  JOHN  C.  BYXBEE,  Meriden,         New  Haven     County. 

Term  Expires,  ....            1897. 

Hon.  SETH  J.  HALL,  Meriden,        New  Haven     County. 

Term  Expires,  ....            1897. 


OFFICERS  OF  THE  BOARD  OF  TRUSTEES. 


PRESIDENT, 

Hon.     JOHN  L.   HOUSTON. 

SECRETARY, 

Hon.  C.  H.  S.  DAVIS. 

TREASURER, 

SETH  J.  HALL, 

EXECUTIVE    COMMITTEE, 

Dr.   C.   F.  SUMNER,  JOHN  C.  BYXBEE, 

JAS.  DONOVAN. 

AUDITING     COMMITTEE, 

JAS.   DONOVAN,  Hon.  JAS.   N.  STATES 

COMMITTEE    ON    DISCHARGES, 

Hon.   ISAAC  C.   LEWIS,  GEORGE  E.   HOWE, 

Hon.  S.  J.   HALL,  Hon.  C.   H.  S.   DAVIS, 

JOHN  C.   BYXBEE,  JAS.   DONOVAN. 

COMMITTEE    ON    EDUCATION, 

S.   THACHER,  C.   H.   S.   DAVIS. 

SANITARY     COMMITTEE, 

Dr.   C.   F.   SUMNER,  N.    D.    BATES 

MORAL    AND    RELIGIOUS   TRAINING, 

H.   HOFFMAN,  JAS.   DONOVAN. 

INDUSTRIAL    TRAINING, 

J.   L.    HOUSTON,  J.   N.   STATES. 

C.   H.  S.  DAVIS,  JOHN  MCCARTHY. 


OFFICEES   OF  THE  SCHOOL 


SUPERINTENDENT, 

GEORGE  E.   HOWE. 

MATRON, 

Mrs.   F.  M.   HOWE. 

BOOK-KEEPER, 

G.  WORTH  HOWE. 

TEACHERS    IN    THE   CONGREGATE    DEPARTMENT, 

Mrs.  J.  S.  CRABB,  Mrs.  SADIE  E.  GILE. 

SUPERVISOR    OF    SOUTH    DIVISION, 

THOMAS  H.   MAGUIRE. 

SUPERVISOR    OF    NORTH    DIVISION, 

J.  S.  CRABB. 

SUPERVISOR    OF    PRINTING    DEPARTMENT, 

Rev.  GEO.  L.  COBURN. 

SUPERVISOR    OF    TELEGRAPH    DEPARTMENT, 

Mrs.  A.  E.   BURGESS. 

HOSPITAL    NURSE. 

Mrs.  C.  C.   MOREHOUSE. 

FARMER, 
M.    H.    MARSTON. 

NIGHT    WATCHMAN, 

PATRICK   WHELAN. 


COTTAGE    A, 

Supervisor— JOHN  GALLAGHER. 
Matron— Mrs.  JOHN  GALLAGHER. 
Teacher— Miss.  EFFIE  GALLAGER. 

COTTAGE    B, 

Supervisor— J.  A.  SMITH. 

Matron— Mrs.  J.  A.  SMITH. 

Teacher— Miss  GERTRUDE  E.  DEWEY. 

COTTAGE    C, 

Superviser— JOHN  H.  PARISH. 
Matron— Miss  MARY  I.  RAND. 
Teacher— Mrs.  JOHN  PARISH. 

COTTAGE   d, 
Supervisor— F.   P.  OWEN. 
Matron— Mrs.   F.   P.  OWEN. 
Teacher— Miss  A.  OWEN. 

COTTAGE    E,    * 

Supervisor — C.  S.  FOX. 
Matron— Mrs.  C.   S.  FOX. 
Teacher— Mrs.  E.  J.  DIAS. 


REPORT  OF  THE  TRUSTEES 


OF    THE 


Connecticut  School  for  Boys. 


To  His  Excellency,  Luzon   B.    Morris,    Governor  of  the  State 
of  Connecticut. 

Sir  : — The  Trustees  of  the  Connecticut  School  for  Boys 
(formerly  the  Conn.,  State  Reform  School,)  respectfully  pre- 
sent their  forty-second  Annual  Report  herewith. 

It  affords  us  great  pleasure  to  state  that  the  Institution 
under  our  charge  is  in  a  highly  prosperous  condition,  some 
new  iudustries  or  trades  have  been  introduced,  to  wit,  Print- 
ing and  Telegraphy,  in  which  the  boys  engaged  are  making 
satisfactory  progress.  It  is  desirable  that  other  trades 
should  be  introduced  as  soon  as  convenient  room  can  be 
furnished  for  that  purpose. 

What  every  boy  needs  on  leaving  this  School  is  a  good 
place,  and  it  is  very  important  that  t:e  should  be  competent 
to  fill  it  in  an  acceptable  manner. 

The  Connecticut  School  for  Boys  under  the  able  manage- 
ment of  Mr.  and  Mrs.  Howe,  continues  to  be  the  model  In- 
stitution of  its  kind  in  the  country,  and  we  would  not  forget 
to  give  due  credit  to  their  assistants  in  the  several  depart- 
ments for  their  faithful  and  efficient  services. 


12  REPORT    OF    THE    TRUSTEES. 

Your  attention  is  respectfully  invited  to  the  Report  of  the 
Superintendent  to  this  Board. 

The  whole  number  of  boys  received    into  the   school 

since  its  first  establishment  in  185 1,  is  5,267 

The  number  remaining  in  School,  June.  30,   1892,    was  421 
The  number  received  from  June  30,  1892,  to  Sept. 

30,  1893,  was  217 
The  number  discharged  from  June  30,  1892,  to  Sept. 

30,  1893,  was  268 

Number  returned  themselves  and  on  old  commitment,  62 

Leaving  in  the  School  Sept.  30,  1893.  432 

JOHN   L.   HOUSTON, 
C.  F.  SUMNER, 
ISAAC  C.   LEWIS, 
SETH  J.   HALL, 
JAMES  DONOVAN, 
NATHAN  D.   BATES, 
SAMUEL  THATCHER, 
JOHN  C.  BYXBEE, 

Sworn  to  before  me,  S.  J.  HALL,  State  Senator. 
Meriden,  Conn.,  October  ii,   1893. 


SUPERINTENDENT'S  REPORT. 


To  the  Trustees  of  the  Connecticut  School  for  Boys  ; 

Gentlemen  : — In  conformity  with  law,  I  herewith  submit 
my  Annual  Report  for  the  year  ending  Sept.  30,  1893. 

This  being  the  year  that  the  General  Assembly  will  not 
meet,  and  from  the  fact  that  I  have  reported  fully  once  in 
three  months,  or  at  the  end  of  each  quarter  of  the  year  to 
your  Honorable  Body,  giving  in  detail  the  condition  of  the 
School  and  the  progress  made,  I  do  not  consider  it  essential  to 
give,  in  this  Report,  more  than  the  financial  condition  of  the 
School,  together  with  the  tabulated  statistics  usually  given 
in  our  Annual  Reports. 

Some  of  the  State  Institutions  only  report  biennially  ;  and 
it  may  be  well  for  the  Board  to  consider  the  propriety  of  pre- 
senting only  Biennial  Reports  of  this  Institution  hereafter, 
as  the  Legislature  meets  only  once  in  two  years  and  some 
expense  will  be  saved  to  the  State  by  so  doing. 

The  Institution  has  been  particularly  fortunate  this  year 
in  securing  an  advance  of  fifty  cents  a  week  for  the  main- 
tenance of  each  boy.  This  is  as  it  should  be.  With  this  in- 
crease we  will  be  able  to  take  better  care  of  the  boys,  and 
can  in  all  probability  provide  for  necessary  repairs  to  the 
Institution  in  future,  without  being  compelled  to  call  upon 
the  General  Assembly  for  special  appropriations  for  this  pur- 
pose. The  Legislature  has  been  liberal  with  us,  and  the 
Institution  is  under  great  obligations  to  Senator  Seth  J. 
Hall,  of  our  own  Board  of  Trustees,  for  his  untiring  efforts 
in  securing  our  appropriations,  and  in  looking  carefully  after 
all  of  the  interests  of  the  School  with  the  Legislature. 


14  REPORT    OF    THE    TRUSTEES 

An  appropriation  of  $12,000,  was  also  granted  by  the 
Legislature  for  the  purchase  of  the  school  properity,  known 
as  the  "  Rail  Road  School,"  being  located  partly  in  front  of 
the  Institution  grounds.  The  approach  to  the  Institution 
will  be  rendered  far  more  attractive  by  the  addition  of  these 
grounds,  after  being  properly  graded  and  planted  with  orna- 
mental trees  and  shrubs.  In  our  opinion  it  will  be  well  to 
sell  the  two  school  houses  now  occupying  the  lot,  to  the 
highest  bidder,  as  the  location  is  such  as  to  render  it  impos- 
sible to  move  them  to  any  other  eligible  ground  owned  by 
the  state  unless  they  are  first  taken  down,  and  in  doing  this, 
the  economy  would  be  questionable. 

Purchasers  no  doubt  can  be  found  that  will  give  more  for 
the  houses  as  they  stand,  then  the  material  would  be  worth 
after  having  been  taken  down.  The  buildings  would  make 
good  tenement  houses,  and,  no  doubt,  they  could  be  moved 
if  taken  to  level  portions  of  the  city. 

Much  has  been  said  in  previous  reports  on  the  subject  of 
shops  and  shop  labor.  Some  advance  has  been  made  towards 
trade  teaching  industries,  but  much  more  should  be  done. 
If  these  two  school  houses  are  sold,  the  avails  might  be 
applied  toward  the  commencement  of  a  shop  building  that 
would  meet  the  future  wants  of  the  school  for  shop  purposes. 
We  can  do  nothing  more  than  we  are  doing  at  present  to 
advance  the  trade  teaching  industries  of  the  School  till  more 
shop  room  is  provided. 

All  of  the  industries  of  the  School  have  been  carried  on 
during  the  year  very  much  the  same  as  in  the  past.  The 
two  new  industries,  telegraphy  and  printing,  introduced  the 
year  previous,  have  fully  met  our  anticipations,  and  we 
shall  hail  the  day  with  interest,  when  more  shop  room  can 
be  provided,  and  more  trades  introduced  than  we  now  have. 
The  farm  has  been  very  successfully  managed,  and  this 
together  with  the  horticultural  department,  has  furnished 
profitable  and  useful  employment  for  a  large  class  of  buys. 
An  Institution  for  boys  can  never  have  too  much  of  agricul 
tural  employment. 

The  sanitary  condition  of  the  School  has  been  good  indeed. 
Our  inmates  to  a  great  extent  are  received  from  the  neg- 
lected classes,  and  in  some  cases  they  are  of  those  who  have 
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inherited  or  contracted  diseases  consequent  upon  their  own, 
or  their  parents  criminal  excesses.  Great  care  is  given  to 
the  regimen,  cleanliness,  and  recreation  of  the  boys,  and 
this  no  doubt  accounts  for  much  of  the  general  good  health 
of  the  Institution. 

The  repairs,  always  so  necessary  in  a  large  School,  have 
been  properly  attended  to.  We  consider  that  the  institu- 
tion is  in  excellent  condition,  although  there  are  many 
improvements  yet  to  be  made,  before  the  comforts  and  con- 
veniences will  be  what  they  should  be  in  every  well  ordered 
institution. 

Our  laundry  machinery  must  soon  be  replaced  with  new 
machines,  as  fourteen  years  of  constant  use,  have  rendered 
the  machines  first  introduced,  almost  worthless.  The  accom- 
modations in  the  laundry  department  generally,  are  much 
too  cramped,  small  and  inconvenient,  and  should  be  im- 
proved at  the  earliest  opportunity. 

The  moral,  intellectual  and  industrial  discipline  pursued 
in  the  School  during  the  past  year,  combined  with  the  self- 
exertion  to  develope  and  reform  on  the  part  of  the  boys  of 
the  School,  has  produced  full  and  satisfactory  results,  and 
we  can  unhesitatingly  state  that  the  Institution,  as  a  Refoim- 
atory,  takes  high  rank  among  similar  institutions  of  the 
country.  We  know  of  what  we  speak,  when  we  say  that  the 
Institution  is  steadily  advancing  in  its  efficiency  and  human- 
izing influences,  and  is  worthy  of  the  support  which  the 
Commonwealth  has  always  so  generously  bestowed   upon  it. 

There  have  been  but  few'changes  in  the  help  of  the  School 
during  the  year  just  closed,  and  this  is  a  matter  worthy  of 
notice.  The  casual  observer  could  scarcely  realize  the  harm 
that  comes  to  an  Institution  from  frequent  changes.  Great 
care  has  been  exercised  in  the  selection  of  help,  and  when 
an  experienced  and  efficient  officer  or  teacher  leaves  the 
School,  it  is  cause  for  regret,  as  the  crippling  influence  is 
felt,  as  a  rule,  throughout  the  entire  School.  We  have  been 
very  fortunate,  generally,  in  securing  and  retaining  officers, 
men  and  women,  of  sterling  capacity  and  character,  those 
who  have  had  only  the  true  interests  at  heart,  of  those  under 
their  charge. 

The  tables  herewith  attached  will  give  in  detail  informa- 
toin  of  much  interest. 
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I  desire  to  express  my  thanks  to  the  Board  for  the 
courtesy  and  kindly  advice  that  have  been  so  uniformly 
extended  to  me,  and  to  all  others  that  have  been  con- 
nected with  the  administration  of  the  affairs  of  the  School. 

Respectfully,  submitted, 

GEO.  E.  HOWE,  Supt. 


OF    THE    CONNECTICUT    SCHOOL    FOR    BOYS. 


17 


EXHIBIT  No.   1. 


CLASSIFIED    STATEMENT    OF    EXPENDITURES    AND    RECEIPTS  OF 

THE    CONNECTICUT    SCHOOL    FOR    BOYS,    FROM 

JULY    I,     1892,    TO    SEPT.    30,     1893. 


EXPENDITURES. 

RECEIPTS. 

For  Chair  Shop,   . 

$108.99 

Bal.  onhand,  July  1, 

Printing  Office,    . 

I,395-19 

1892, 

$3,5^-i6 

Miscellaneous, 

1,057.63 

From  Chair  Shop, 

i,9,°73-64 

Farm, 

1,244.97 

State  Treasurer 

70,003.64 

Traveling, 

415.16 

Printing  Office, 

362.96 

Library, 

776.40 

Boarders. 

348.00 

Postage, 

143.82 

Miscellaneous, 

1 16.40 

Freight, 

469.96 

Farm,    . 

278.53 

Telegraph  and  Tele- 

Freight, 

23.10 

phone, 

!32-93 

Telephone, 

1. 00 

Chapel, 

141.00 

Provisions,     . 

60.45 

Provisions, 

23,585-i° 

Clothing, 

1. 00 

House  Furnishing, 

1,878.55 

Shoe  Shop, 

2.25 

Repairs, 

7,250-36 

Insurance, 

6.25 

Laundry, 

527-99 

Clothing, 

5,°45-99 

Heat'g  &  Lights, 

8,277.47 

Hospital, 

807.85 

Stable, 

1,078.83 

Salaries, 

24,476.09 

Shoe  Shop, 

1,  i25-95 

Returning  Escapes, 

76.00 

Stationery, 

57-39 

Water  Rent, 

9°3-93 

Cash  on  hand, 

2,810.77 

$ 

* 

£83,788.32 

83,788.32 

Meriden,  January  12,    1894. 

This  certifies,  that  we  have  examined  the  accounts  of  tht 
Superintendent,  and  of  the  Treasurer  of  the  Connecticut 
School  for  Boys,  from  July  1,  1892,  to  the  end'  of  the  fiscal 
year,  September  30,  1893,  and  compared  them  with  the  vouch- 
ers and  found  them  correct.  The  balance  in  the  hands  of 
the  Superintendent  was  one  thousand  and  forty-two  dollars 
and  ninety-eight   cents,   $1,042.98,   and   the  balance   in   the 
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hands  of  Treasurer  was  one  thou  sand  seven  hundred  and 
sixty-seven  dollars  and  seventy-  nine  cents,  $1,767.79.  Total 
balance  $2,810.77.  We  also  found  that  there  was  twenty- 
nine  hundred  and  five  dollars  and  eighteen  cents,  $2,905.18, 
due  the  Institution  for  work  done  by  the  boys,  and  we  fur- 
ther state  that  as  each  month's  bills  are  payable  the  first  of 
the  following  month,  the  bills  for  September  amounting  to 
$4,804.04,  are  not  embraced  in  the  above  statement. 


E.  Livingston  Wells, 
Oscar  Leach, 


Auditors  of 

Public  Accounts. 
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J9 


SHOWING     THE     WHOLE     NUMBER    OF     BOYS     THAT     HAVE 
INMATES    OF    THE    SCHOOL    SINCE    ITS    OPENING    IN 
MARCH,     1854. 


Whole  number  since  opening, 
Number  in  School  July  1,  1892, 
From  Hartford  County, 

New    Haven    County,     . 

Fairfield, 

New  London, 

Middlesex, 

Tolland, 

Litchfield, 

Windham, 
Boarders,  .  . 

Number  received  on  old  Commitment, 
Number  returned  themselves, 

Total,         .  . 

Discharged  in  various  ways, 

Number  remaining  in  School  Oct  1,   1893 


5>267 


42  1 
59 
7i 
5i 
11 
6 

3 

10 
2 
4 

5° 
12—279 

700 
268 

432 


EXHIBIT  No. 


SHOWING    THE    AGE    OF    BOYS    AT    COMMITMENT. 


AGE. 

PAST    YEAR. 

PREVIOUSLY. 

TOTAL. 

Six,      . 

I 

8 

9 

Seven, 

I 

32 

33 

Eight, 

4 

74 

78 

Nine, 

.     10 

170 

180 

Ten,    . 

11 

506 

517 

Eleven,    . 

•     23 

572 

595 

Twelve, 

35 

765 

800 

Thirteen, 

■    34 

797 

831 

Fourteen, 

28 

895 

923 

Fifteen,     . 

•    4i 

895 

936 

Sixteen, 

22 

279 

301 

Seventeen. 

•       3 

36 

39 

Eighteen, 

3 

16 

19 

Nineteen, 

1 

4 

5 

Twenty, 

0 

1 

1 

Total, 


217 


5°5° 


5267 
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EXHIBIT  NO.  4. 


SHOWING    FOR    WHAT    OFFENSE    COMMITTED. 


PAST 

PRE- 

TO- 

YEAR. 

VIOUSLY. 

TAL. 

Theft,         .... 

58 

2187 

2245 

Burglary,          .... 

20 

244 

264 

Vagrancy, 

20 

310 

33° 

Truancy,          .              .      ,        . 

28 

677 

70S 

Stubborness, 

O 

S1 

S1 

Obtaining  goods  under  false  pretence,  o 

22 

22 

Arson,              .... 

O 

39 

39 

Cruelty  to  Animals, 

I 

5 

6 

Sabbath  Breaking,     . 

O 

1 

1 

Malicious  Mischief, 

5 

66 

7i 

Assault  and  Battery,    . 

4 

57 

61 

Breach  of  Peace, 

4 

56 

60 

Horse  Stealing, 

1 

16 

17 

Disorderly  Conduct, 

0 

I3 

J3 

Robbery, 

0 

7 

7 

Trespass, 

0 

J9 

r9 

Manslaughter, 

0 

1 

1 

Forgers, 

0 

7 

7 

Driving  Horses  without  permission 

,     2 

38 

.    40 

Lacivious  Carriage,  . 

1 

3 

4 

Profane  Cursing. 

0 

4 

4 

Getting  on  Cars, 

0 

3 

3 

Abusive  Language, 

0 

3 

3 

Common  Drunkard,  . 

0 

14 

14 

Misdemeanor, 

0 

10 

10 

Fornication,                               . 

0 

1 

1 

Breaking  Windows, 

0 

10 

10 

Attempt  to  Kill, 

0 

1 

1 

Attempt  to  Commit  Rape, 

1 

9 

10 

Rape,               .... 

0 

3 

3 

Disobedience, 

0 

20 

20 

Placing  Obstructions  on  Railroads, 

0 

6 

6 

Receiving  Stolen  Goods, 

0 

1 

1 

Intoxication, 

2 

16 

18 

Boarders, 

4 

169 

173 

Incorrigibility,            .                , 

65 

828 

893 

Assault, 

1 

T33 

134 

Total. 


217 


5°5° 
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EXHIBIT  No.  5 


SHOWING    BY    WHAT    AUTHORITY    COMMITTED. 


Hartford  Superior  Court 

New  Haven  " 

Fairfield  "      . 

Litchfield 

Middlesex  " 

Tolland 

New  London  " 

Windham  " 

New  Haven  Common  Pleas  Court, 

Hartford  Police  Court 

New  Haven  " 

New  London  " 

Norwich  "  . 

Waterbury  " 

New  Britain  " 

Bridgeport  " 

Meriden  " 

Stamford  "      . 

Norwalk  " 

Middletown  "      . 

Danbury  " 

Derby  "      . 

Wallingford 

Strafford  "      . 

Greenwich  " 

Ansonia  "     . 

Rockville  " 

Birmingham  "     . 

Haddam  " 

Huntington  "     . 

New  Canaan  " 

Bethany  Probate  Court, 

Justice  Court,  various  Towns, 

Boarders  "     . 


PAST 

YEAR. 

o 

o 

3 

I 

o 

I 

o 

I 

o 
39 
3° 

2 
•I 

i7 
i3 
12 

3 
6 
o 
1 

9 
3 
o 
o 

3 
1 

2 
o 
o 
o 

I 
o 

62 

4 


PRE- 
VIOUSLY, 
39 

73 
69 

27 

10 

15 

J9 

7 

1 

616 

S51 
86 

r37 

216 

i54 

310 

1S3 
21 

3 

37 
20 
16 

5 
3 

2 

3 

1 
1 

3 
1 
o 
1 
1961 
169 


TO- 
TAL. 
39 

73 
72 
28 
10 
16 

19 

8 

655 

881 

90 

138 

233 
167 
322 
186 

27 

3 

38 
29 

r9 

5 
3 
5 
4 
3 
1 

3 

1 

1 

1 

2023 

i73 


Total, 


217 


5°5° 
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EXHIBIT  NO.  6. 

SHOWING  THE  VARIOUS  WAYS  BY   WHICH  THE  BOYS  HAVE    LEFT 
THE     INSTITUTION. 


Placed  with  Farmers, 

Placed  at  various  Trades, 

Sentence  expired, 

Returned  to  Parents  and  Friends, 

Sent  to  Deaf  and  Dumb  Asylum, 

Sent  to  Hospital, 

Returned  to  Providence  Reform  School,  o 

Discharged  to  go  to  sea,    . 

"  selectmen, 

"  for  Defective  Mittimus, 

"  by  order  of  Court, 

"  by  Legislature, 

Remanded  to  Alternate  Sentence 
Released  to  be  tried  for  Incendiarism, 
Died, 

Boarders  Dismissed, 
Released  to  be  tried  for  Assault, 
Released  to  be  tried  for  Burglary, 
Sent  to  Children's  Home, 
To  Enlist  in  the  Army, 


PAST 

PRE- 

TO- 

YEAR. 

VIOUSLY. 

TAL. 

IO 

525 

535 

•    3 

56 

59 

O 

941 

941 

250 

3342 

3592 

O 

I 

1 

O 

6 

6 

:hool,  0 

5 

5 

0 

7 

7 

0 

1 

»  1 

nus,  0 

23 

23 

0 

17 

17 

0 

3 

3 

0 

33 

33 

ism,  0 

2 

2 

2 

76 

78 

3 

161 

164 

0 

2 

2 

0 

2 

2 

0 

3 

3 

0 

26 

26 

TOTAL, 


268 


5232 


55°° 


OF    THE    CONNECTICUT    SCHOOL    FOR    BOYS. 


n 


EXHIBIT  No.  7. 

SHOWING    BIRTHPLACE    OF    THOSE    COMMITTED. 

Connecticut,     ......  161 

New  York,               .             .              .              .             .  17 

Massachusetts,               .....  3 

Vermont,  ...... 

Ohio,  ...... 

Missouri,     .             .             .             .             .             .  . 

North  Carolina,  ..... 

Long  Island,  ...... 

Canada,              ......  4 

Ireland,        .             .             .             .             .             .  .3 

Germany,           ......  4 

Italy  .......        7 

England,             ......  3 

Russia,          .             .             .              .             .             .  .3 

Scotland,             .....  2 

Hungary,      .             .             .              .              .             .  .1 

Washington,  D.  C,        .             .             .              .             .  1 

New  Jersey,              .             .             .             .             .  .1 

Michigan,            ......  1 

Penn.              .              .              .              .              .              .  .1 


Total. 
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PARENTAGE    OF    THOSE    COMMITTED. 


American, 

Irish, 

German, 

French, 

English, 

Italian, 

Scotch, 

Russian, 

Colored, 

Austrian, 


84 
72 
10 
J3 

5 
10 

2 

3 
i7 

1 


Total, 


217 
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FAEMEE'S   EEPOET. 


To  the  Superintendent  of  the  Connecticut  School  for  Boys : 

The  following  tables  show  the  amount  of  all  products 
grown  during  the  seasons  of  1892  and  1893,  ending  Sept.  30, 
1893,  and  the  estimated  value  of  the  same.  Also,  an  inven- 
tory of  stock  and  tools  used  on  the  farm. 

GROWN    BY    THE    FARMER. 

45  Tons  English   Hay,       .  .  .  $900.00 

15       "      Hayed  Oats,  .  .  225.00 

20       "      Sweet  Corn  Fodder,        .  .  .     200.00 

6       "      Bedding  Hay,  .  .  .  60.00 

1346  Bushels  Potatoes,  ....     942.20 

5436  Pounds  Pork,  ....  435.28 

Leaf  Lard,        ....        29.00 

Rough  Lard,  .  .  .  9.04 

Beef,  Live  Weight,        .  .  .       68.20 

26.89 
22.00 

5  Calves,  3  days*old,  ....  5.00 

650  Bushels  Apples,,  ....       390.00 

4326  Bunches  Celery,  .  .  .  216.30 

3000  Doz.  Sweet  Corn,        ....       300.00 

47722  Quarts,   Milk,  ....  2863.32 


290 

a 

1705 

I 

Bull, 

6 

Pigs, 

Total.  $6692.23 
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GROWN    BY    J.    A.    SMITH. 

945   Quarts  Currants,           ....  $94.50 

365         "        Biack  Raspberries,             .             .  54-75 

210        "         Red  Raspberries,        .              .             .  31.50 

460        "         Blackberries,          .             .             .  69.00 

2759         "         Strawberries,  348.67 

3300  Heads  Cabbage,                 .              .             .  165.00 

380  Bushles  Tomatoes,     .                           .             .  296.40 
620  Bunches  Asparagus,         ....    62.00 

700  Lbs.  Rhubarb,             ....  17.50 

GROWN    BY    JOHN    GALLAGHER. 

1500  Heads  Lettuce,     ....  30.00 

1000  Bunches  Radishes      ....  20.00 

30  Bushels  .Salsify,     ....  15.00 
247          "          Stone   Turnips,           .              .              .  123.50 

31  "          Early  Beets,        .              .              .  18.60 
60          "          Parsnips,         ....  36.00 

304         "          Carrots,                 .              .              .  182.40 

GROWN    BY    C.    S.    FOX. 

84*4   Bushels  Snap  Beans,             .             .             .  5°-7° 

52             "             Shell  Beans                 .             .  36.40 

12             "              Dwarf  Limas,      .             .             .  9.00 

9             "             Large  Limas,             .             .  6.75 

GROWN    BY    F.    P.    OWEN. 

206  Bushels  Peas,           ....  226.60 

143           "          Turnips,          ....  71.50 

GROWN    BY    MR.    JOHN    PARISH. 

167   Bushels  Onions,      ....  167.00 

409        "         Cattle  Beets,    ....  204.50 

93         "         Table      "                ...  55.80 

2500  Bunches  Onions,            .             .                           .  50.00 

GROWN    BY    MR.    T.    H.    MAGU1RE. 

3100  Squash,         .....  62.00 
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56  Bushels  Cucumbers,      ....     $33-6o 

2538.67 
Farmers  .  .  .  6692.23 

Total.  .  .  .  $9230.90 


INVENTORY    OF    CARRIAGES,    TOOLS,    ETC. 

2  Ox  Carts,             .....  $75 .00 

2   Hay  Carts,    .....  5°-°° 

2  One-horse  Carts,             ....  5°-°° 

1   Deering    Mower,       ....  30.00 

1   Horse  Lawn  Mower,      ....  25.00 

1  Hay  Rake,                  .              .              .              .  15.00 

1  Advance  Hay  Tedder,  .  .  .  .40.00 

2  Cutaway  Harrows,                 .              .              .  20.00 
t   One  Spring  Tooth  Harrow,       .              .              .  25.00 
1   Smoothing  Harrow,               .              .              .  10.00 
1   A  Harrow,          ......  5.00 

1   Iron  Roller,               .              .              .              .  20.00 

1   Lawn  Roller,      .              .              .              .              .  10.00 

1   Landside  Plow,        .              .              .              .  10.00 

1   Swivel  Plow,      .              ...              .              .  10.00 

1   Shovel  Plow,              ....  5.00 

1  Two  Horse  Cultivator,               .              .              .  i5-°o 

2  One  Horse  Cultivators,       .              .              .  15.00 

1  Breed's  Weeder,              .              .              .              .  10.00 

2  Wheelbarrows,                      .              .              .  5.00 
1   Ox  Sled,              .....  5.00 

1  Horse  Sled,               ....  5.00 

2  Seed  Drills,        .....  5-°o 

8  Rakes,          .....  2.00 

9  Garden  Rakes,                .              .              .              .  3-5° 
8  Hay  Forks,               .              .              .              .  4.00 

16  Manure  Forks,                .              .              .              .  8.00 

5   Potato  Forks,          ....  2.50 

15  Spading  Shovels,           .              .              .              .  7.50 

16  Shovels,                    ....  8.00 
20  Spading  Forks,              .              ...              .  10.00 

1  Root  Cutter,           ....  5.00 
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i   Hay  Cutter,                 .              .              .              .  $7. 50 

2  Yokes,       .....  5-°° 

3  Chains,            .              .              .              .              .  3.00 

1  Potato  Digger,     ....  5.00 
10  Picks,               .....  5-°° 

2  Platform  Scales,               ....  10.00 
10  Axes,     ......  5.00 

100  Hoes,             .....  20.00 
2  Crowbars,            .              .              .              .              .3.00 

6  Baskets,        .....  5.00 

7  Scythes  and   Snathes,                 .              .              .  7.00 

1  Stone  Boat,                ....  5.00 

2  Grind  Stones,                 ....  3.00 

8  Hand  Lawn  Mowers.  .  .  .  45 .00 
1  Top  Buggy,  ....  200.00 
1   Phaeton,                     ....  50.00 

1  Three   seated  Carryall,             .              .              .  100.00 

2  Two  Seated  Carriages         .              .              .  300.00 

1  Surry,                 .              .              .              .              .  150.00 

2  Express  Wagons,  .  .  .  50-°° 
1  Chair  Wagon,  .  .  .  .  .  150.00 
1  Lumber  Wagon,  .  .  .  25-oo 
1   Two  Seated  Sleigh,      ....  25.00 

1  Chair    Sleigh,           ....  25.00 

2  Single  Sleighs,               ....  25.00 

4  Single  Harnesses,  ....  40.00 

1  Set  Light  Harness,     ....  10.00 

2  Set  Double  Harness,          .              .              .  75-°° 


INVENTORY    OF    LIVE    STOCK. 


(1864.00 


i   Pair  Working  Oxen,           .              .              .  $150.00 

16  Cows,                  .....  680.00 

4  Heifers,      .....  60.00 
22  Store  Hogs,      .             .             ...             .  460.00 

5  Horses,      .....  670.00 
Pigs,                   ..... 

1   Jersey    Bull,           ....  50.00 

$2070.00 
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GROWN    BY    FARMER,    SEASON    OF    1893. 

40  Tons    English  Hay,  .  .  .         $800.00 

20       "       Clover        "  300.00 

20       "       Sweet  Corn  Fodder,               .             .  200.00 

7       "       Meadow  or  Bedding  Hay,           .             .  70.00 

7       "       Hayed  Oats,    ....  105.00 

10  Pigs,             ...             .             .             .  31.00 

2265  Bushels  Potatoes,     ....         1, 585. 50 

3792   Doz.  Sweet  Corn,             .             .             .  379.20 

4000  Bunches  Celery,                                  .             .  200.00 

12170  Quarts  Milk      ...                 .  730.20 

$4,400.90 

GROWN    BY    MR.    J.    A.    SMITH. 

40  Bunches  Asparagus,  ....  4.00 

657   Quarts  Strawberries,       ....  85.41 

3018          "       Currants,         .          -    .              .              .  301.80 

415         "       Red  Raspberries,             .             .             .  62.25 

554         "      Blackberries,               .             .             .  83.10 

117         "       Black  Raspberries,          .             .             .  17.55 

200  Heads  Cauliflower,  ....  20.00 

1709        "       Early  Cabbage,  ....  68.36 

GROWN    BY    MR.    JOHN    PARISH. 

315   Bushels  Onions,           ....  315.00 

419          "        Carrots,  ....  251.40 

5000  Heads  Lettuce,            ....  100.00 

5000  Bunches  Radishes,            .             .             .  100.00 

2900         "         Onions,          ....  72-5° 

45  Bushels  Beets,      .....  22.50 

2000  Bunches  Beets,           .             .             .             .  40.00 

500         "         Carrots.               ....  10.00 


GROWN    BY    MR.    F.     P.    OWEN. 

131   Bushels  Peas, 


144.10 


GROWN     BY     MR.    C.     S.     FOX. 

161^  Bushels  String  Beans, 


97-05 
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36^   Bushels  Dwarf  Lima,  .  .  .  $?5-57 

42            "      Shell  Beans,              .             .             .  29.40 
7^2          "       Large  Limas,      ....      5.63 

GROWN    BY    MR.    JOHN     GALLAGHER. 

165  Bushels  Ripe  Tomatoes,         .             .             .  132.00 

45          "         Green       ''             .              .              .  18.00 

GROWN    BY    MR.    J.     S.     CRABB. 

36     Bushels  Early  Beets,  ....  21.60 

64         "         Beet  Greens,         .              .              .  12.80 

GROWN    BY    MR.    T.    H.    MAGU1RE. 

175   Bushels  Cucumbers,     ....  105.00 

4260  Lbs.  Squash,             .             .             .             .  85.20 


Total,  .  .  .  2.230.22 

Farmer's,  .  .  .         4.369.90 


.600.12 


Respectfully 

M.   H.   Marston,  Farmer. 
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THE  SCHOOL  AND  ITS  METHODS. 


The  Connecticut  School  for  Boys,  for  delinquent  and  way- 
ward boys,  is  beautifully  located  upon  a  high  elevation  of 
land  in  the  City  of  Meriden,  a  thriving  manufacturing  city, 
with  a  population  of  30,000  inhabitants,  situated  on  the  New 
York,  New  Haven  &  Hartford  Railway,  midway  between  the 
cities  of  Hartford  and  New  Haven.  The  buildings  of  the 
Institution  are  less  than  a  half  mile  from  the  center  of  the 
city,  and  are  only  ten  minute's  walk  from  the  railroad  station. 

The  farm  belonging  to  the  Institution  lies  in  the  rear  of  the 
buildings,  and  contains  one  hundred  and  ninety-five  acres  of 
land,  one  hundred  acres  of  which  are  comparatively  level, 
and  well  adapted  to  the  raising  of  small  fruits  and  garden 
vegetables,  for  which  purposes  it  has  already  been  largely 
appropriated.  The  balance  of  the  land  is  somewhat  broken, 
a  portion  being  covered  with  a  thick  growth  of  small  timber, 
while  the  remainder  furnishes  good  pasturage  for  the  stock. 
A  living  stream  of  pure  water  runs  through  the  farm  near 
its  center. 

The  buildings  of  the  Institution  are  mostly  of  brick,  and 
are  well  constructed.  They  consist  of  one  central  building, 
five  cottage  buildings,  a  church  edifice,  a  large  boiler  and  coal 
house,  a  conservatory,  a  bakery,  a  large  hay  and  cow  barn,  a 
horse  barn  and  carriage  sheds,  cattle  sheds,  hennery,  pig- 
gery, wood-house,  etc. 

The  main,  or  central  building,  fronts  the  east,  is  300  feet 
long  by  50  deep,  the  central  portion  being  four  stories  high 
above  the  basement,  the  wings  on  either  side  being  three 
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stories  high.  Attached  to  the  rear  of  the  main  building,  on 
the  west,  is  also  a  wing  120  feet  long  by  40  feet  wide,  which  is 
three  stories  high  above  the  basement.  In  the  basement 
story  of  the  main  building  are  located  the  kitchen,  laundry, 
engine  room,  six  store  rooms,  milk  room  two  large  play  rooms, 
two  bath  rooms  and  two  rooms  for  storage  of  coal.  The 
kitchen  is  furnished  with  four  large  steam  kettles  for  cook- 
ing purposes, »the  steam  being  supplied  from  the  boilers  at 
the  boiler  house. 

The  bakery  and  bread  room  are  conveniently  connected 
with  the  kitchen,  and  are  under  the  same  supervision. 

The  laundary  is  supplied  with  three  of  the  Nonpareil  wash- 
ing machines  of  the  largest  size,  and  a  large  mangle.  The 
accommodationfordryingclothesby  steam  are  ample.  There 
are  also  conveniences  for  making  starch  and  for  preparing 
soap  for  the  machines  by  steam. 

The  engine  room  contains  a  boiler  of  25-horse  power,  and 
an  engine  of  15-horse  power.  The  power  is  used  in  running 
the  machinery  of  the  laundry;  also  for  running  8  sewing  ma- 
chines and  the  printing  presses. 

There  are  two  play  rooms,  one  for  each  division  of  the 
School,  which  are  nicely  furnished  with  settees  sufficient  to 
seat  all  of  the  boys,  and  the  rooms  are  pleasantly  decorated 
with  pictures  and  paintings  of  various  kinds,  and  are  very 
well  supplied  with  newspapers  and  magazines.  These  rooms 
furnish  a  pleasant  place  for  the  boys  who  desire  to  spend  a 
portion  of   their    play  time  in  reading  or  in  innocent  games< 

The  bath  rooms  are  supplied  with  a  plunge  and  shower 
bath.  By  the  aid  of  steam  the  shower  can  be  made  of  any 
desired  temperature.  The  accommodations  are  so  ample 
that  all  of  the  boys  can  be  thoroughly  bathed  in  thirty  min- 
utes. The  rooms  are  well  provided  with  looking  glasses, 
combs  and  brushes,  and  pleasant  conveniences  for  obtaining 
cool  drinking  water  at  all  times. 

The  first  story  of  the  main  building  above  the  basement 
contains  one  general  office,  a  private  office  for  the  Superin- 
tendent, one  reception  room,  a  library  room,  3  large  school 
rooms  with  a  seating  capacity  of  one  hundred  boys  each,  two 
large  wardrobe  rooms  for  boys' Sunday  clothing,  one  officers, 
sitting  room,  private  dining  room  and  kitchen  for   the  Sup- 
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erintendent's  family,  large  dining  room  and  kitchen  for  the 
officers  of  the  Institution,  two  large  dining  rooms  with  a 
seating  capacity  for  375  boys,  together  with  numerous  clos- 
ets, pantries,  halls,  etc. 

The  second  story  contains  parlors  and  sitting  rooms,  bed 
chambers  and  closets  for  Superintendent's  family,  six  rooms 
for  officers,  four  large  shop  rooms  and  two  sleeping  halls. 

The  sleeping  halls  have  a  capacity  for  comfortably  lodging 
375  boys.  The  halls  extend  to  the  top  of  the  building,  and 
are  sufficiently  high  to  admit  of  two  corridors  above  the  main 
floor.  The  halls  are  light  and  pleasant,  with  good  ventila- 
tion. They  are  furnished  with  single  bedsteads,  good  mat- 
tresses, feather  pillows,  and  plenty  of  bec'ding  adapted  to  the 
season.  The  halls  are  also  provided  with  six  night  closets, 
conveniently  located,  and  with  hydrants,  from  which  good 
drinking  water  can  be  obtained  at  all  times.  A  night  watch- 
man looks  carefully  after  the  wants  of  the  boys  during  sleep- 
ing hours. 

The  third  story,  in  the  center  and  end  wings,  contains  fif- 
teen rooms,  which  are  used  for  guest  chambers  and  sleeping 
rooms  for  officers  of  the  Institution.  In  the  rear  wing  of 
this  story,  there  is  a  large  shop,  where  75  boys  labor  at  cane- 
seating  chairs,  and  a  band  room.  The  shoe  shop  is  also  on 
this  floor. 

The  fourth  story  of  the  central  portion  of  the  building  is 
used  for  hospital  purposes,  with  rooms  for  the  nurses,  etc. 
The  hospital  contains  nine  wards,  and  is  provided  with  hot 
and  cold  w7ater,  and  all  conveniences  necessary  for  making 
the  sick  comfortable. 

In  the  rear  of  the  main  building  there  are  two  yards,  sur- 
rounded by  a  high  fence,  in  which  the  boys  have  ample  time 
for  exercise  and  play.  There  is  also  a  yard  of  three  acres  of 
ground  containing  a  pleasant  grove  of  chestnut  and  oak  trees, 
surrounded  by  a  neat  picket  fence,  five  feet  high,  where  the 
boys  are  often  permitted  to  play,  and  where,  in  the  summer 
time,  they  enjoy  their  holiday  sports.  The  grounds  sur- 
rounding the  buildings  are  tastefully  laid  out,  and  are  well 
set  with  ornamental  shrubs  and  flowers.  The  boys  in  the 
main  building,  or  Congregate  Department  of  the  School  num- 
ber about  200. 
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Five  cottages  have  been  built,  that  very  comfortably  ac- 
commodate fifty  boys  each.  They  are  built  of  brick,  are 
three  stories  high  above  the  basement  ,and  cost  about  $16,000 
each.  The  basement  contains  a  large  play  room,  a  room  for 
storage,  two  bath  rooms,  and  a  fruit  cellar.  All  the  base- 
ment rooms  are  well  lighted  and  warmed,  where  heat  is 
needed. 

The  first  story  contains  a  large  school  room,  handsomelv 
seated  and  furnished,  officers'  private  rooms,  a  bathroom  re- 
ception room,  two  dining  rooms,  a  kitchen  and  pantry,  and 
two  halls. 

Tne  second  story  contains  a  sleeping  hall  for  twenty  boys, 
a  hospital  room,  a  teachers'  room,  a  bath  room,  a  room  for 
boy's  Sunday  clothing,  a  store  room  for  bedding,  etc.,  and  a 
large  shop  room. 

The  third  story  contains  a  sleeping  room  for  thirty  boys, 
a  bath  room  and  a  store  room  for  bedding. 

The  buildings  are  finished  in  hard  wood,  are  well  furnished 
in  every  department,  are  lighted  with  gas,  supplied  with 
water  from  the  city  reservoir,  and  warmed  by  steam. 

The  buildings  differ,  architecturally,  in  their  outside  ap- 
pearance, but  are  substantially  the  same  in  their  interior  ar- 
rangments.  Each  cottage  is  supervised  by  a  gentleman  and 
his  wife,  and  one  lady  teacher.  They  are  conducted  on  what 
is  known  as  the  Open,  or  Family  Plan,  the  boys  being  held 
in  their  places  by  kindness  and  home  influences,  instead  of 
the  more  arbitary  appliances  of  bolts,  and  bars  and  high 
fences. 

The  chapel  edifice  is  a  beautiful  structure,  with  a  seating 
capacity  of  500  boys.  It  contains  a  large  platform,  with  con- 
venient side  rooms,  which  afford  excellent  facilities  for  giv- 
ing concerts  and  other  appropriate  entertainments.  A  large 
organ  stands  upon  the  platform.  The  chapel  was  erected  at 
a  cost  of  about  $15,000. 

The  boiler  house  is  a  solid  structure  of  brick  and  stone 
work,  35  by  57  feet,  and  is  two  stories  high.  The  lower  story 
is  18  feet  high,  and  contains  a  room  for  the  three  boilers  of 
60-horse  power  each,  and  a  coal  room  that  furnishes  storage 
for  300  tons  of  coal.  The  boiler  room  contains  a  receiving 
tank,  force  pump  and  all  apparatus  necessary  to  supply  all 
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the  buildings  with  steam  sufficient  to  warm  them  well,  and  in 
the  most  approved  manner,  and  to  drive  the  machinery  in  the 
laundry  and  in  the  manufacturing  departments.  The  chim- 
ny  stack  is  80  feet  high,  and  gives  an  excellent  draught  in  all 
kinds  of  weather.  The  upper  story  of  the  building  contains 
a  machine  shop  and  living  room  for  the  engineer. 

The  farm  buildings  are  commodious,  arid  afford  storage 
for  all  the  carriages  and  smaller  implements  necessary  for 
the  farm  and  for  the  use  of  the  Institution.  The  main  barn 
is  83  feet  in  length  by  42  feet  in  width,  and  is  three  stories 
high.  The  lower,  or  ground  floor,  is  used  as  a  manure  cellar 
and  for  storing  the  winter  supply  of  vegetables,  the  two  be- 
ing separated  by  a  heavy  cemented  wall  of  stone  The  ca- 
pacity of  these  is  about  forty  cords  of  manure  and  2,000  bush- 
els of  vegetables.  The  middle  story  contains  the  stabling, 
running  the  entire  length,  arranged  for  the  comfort  and 
cleanliness  of  the  stock,  two  rooms  for  such  stock  as  need 
seclusion,  a  bedding  room  and  bays  of  hay,  which  extend 
through  the  upper  story  to  a  height  of  25  feet.  The  third 
story  contains  the  driving  floor,  where  the  hay  and  fodder, 
as  well  as  the  grain,  are  well  drawn  and  stored  ;  a  feed  room 
and  rooms  for  the  smaller  farm  tools.  Above  the  floor  is  a 
large  space  for  grain  or  hay.  The  building  is  capable  of 
storing  seventy  tons  of  hay,  and  is  in  all  respects  a  model 
of  convenience  and  economy  of  labor.  Connected  with  this 
building  by  a  carriage  shed,  is  a  horsebarn,  30  feet  in  length 
by  24  feet  in  width,  conveniently  divided  into  stabling,  a  har- 
ness room,  and  a  lodging  room  for  the  hostler,  while  above 
these  is  ample  room  for  bedding,  hay  and  other  feed.  There 
is  also  attached  to  the  main  barn  a  shed  54  feet  by  20  feet, 
which  furnishes  additional  stalls  for  cattle,  as  well  as  protec- 
tion for  the  spring  water  with  which  the  stock  is  supplied, 
and  for  the  more  bulky  farm  implements.  Another  building 
near  these  t,^  feet  by  twenty  feet,  is  used  also  for  storing 
farm  implements. 

The  piggery  stands  about  500  feet,  from  the  main,  or 
school  building,  and  consists  of  a  brick  front,  34  feet  by  20 
feet  in  which  the  cooking  for  the  swine  is  done,  and  also  the 
slaughtering  of  the  pork.  Extending  from  this  is  a  wooden 
building,  65  feet  by  12  feet,  wbere  the.  swine  are  kept.     This 
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is  divided  by  movable  partitions  into  eight  pens,  or  less,  if 
desired, and  is  arranged  with  special  reference  to  comfort  of 
the  animals  and  ease  and  convenience  in  their  care. 

The  neat  stock  kept  upon  the  farm  includes  sixteen  milch 
cows,  two  heifers,  and  two  pairs  of  working  oxen.  None  of 
these  are  full  blooded,  but  are,  with  a  single  exception,  Jer- 
sey or  Ayrshire  grades,  and  were  nearly  all  raised  upon  the 
farm.  No  animals  of  this  class  are  kept  after  they  become 
unprofitable  from  old  age,  or  failure  of  any  kind,  but  are  al- 
ways converted  into  beef  and  sold.  The  service  of  five 
horses  is  required  for  freighting,  driving  and  farm  work. 
The  swine  kept  are  nearly  all  Chester  White  grades,  and  vary 
in  number  from  twenty  to  forty.  Very  little  grain  is  fed  to 
them,  as  the  number  kept  depends  upon  the  amount  of  feed 
supplied  by  the  Iustitution. 

WATER    SUPPLY. 

The  Institution  is  supplied  with  water  from  two  sources. 
The  water  of  a  never-failing  spring,  one  mile  and  a  quarter 
away,  owned  by  the  Institution,  is  conducted  by  a  three-inch 
pipe  to  the  buildings,  and  furnishes  sufficient  for  cooking  and 
drinking  purposes  ;  also  all  needed  water  for  the  barns  and 
piggery,  and  for  irrigation  at  various  points  upon  the  farm. 
For  the  boilers,  laundry,  closets,  and  all  general  purposes,  the 
supply  is  obtained  from  the  city  water  works.  The  pressure 
of  this  water  is  about  eighty-five  pounds,  and  is  sufficient  to 
force  the  water  to  any  part  of  the  buildings  in  case  of  fire. 
The  Institution  has  three  convenient  hydrants  and  hose,  that 
may  be  used  should  the  necessity  for  their  use  ever  occur. 

GAS. 

The  Institution  is  supplied  with  gas  from  the  city  gas 
works. 

INDUSTRIES. 

There  are  ten  shops  in  the  Institution  that  give  employ- 
ment to  over  four  hundred  boys.  In  the  tailor  bhop,  where 
the  clothing  worn  by  the  boys  is  made  and  repaired,  twenty 
boys  are  employed.  About  two  hundred  and  twenty-five  boys 
work  at  cane-seating  chairs  in  two  different  shops.     A   shoe 
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shop  gives  employment  to  a  small  class.  The  farm  and  gar- 
den, in  the  summer  time,  call  for  a  class  of  from  thirty  to 
forty  boys  ;  in  the  winter  a  small  class  cares  for  the  stock 
and  does  the  necessary  work  about  the  premises.  From 
eight  to  ten  boys  work  at  the  greenhouse  and  on  the  lawns. 
The  laundry,  dining  rooms,  kitchen,  sleeping  halls,  etc.,  all 
require  classes  from  six  to  ten  boys  each. 

FOOD. 

The  dietary  of  the  Institution,  while  it  does  not  embrace 
the  variety  ordinarily  found  on  the  tables  of  well-to-do  people, 
still,  the  quality  of  the  food  daily  placed  before  the  boys  could 
be  no  better.  The  bread  is  made  from  a  good  grade  of  white 
flour,  the  meats  used  are  of  the  best  quality,  and  the  vegeta- 
bles are  supplied  abundantly  from  the  Institution  gardens, 
'and  embrace  a  full  variety  of  such  kinds  as  are  found  in  the 
best  market  gardens.  Coffee  is  furnished  for  breakfast  and 
supper,  in  which  all  the  milk  from  the  Institution  dairy  is  used, 
averaging  from  ioo  to  200  quarts  daily.  Once  a  week  a 
bountiful  dinner  of  fish  or  fish  chowder  is  given.  The  tables 
are  supplied  daily  with  butter  or  molasses,  and,  on  Sunday, 
pies  are  given  at  dinner  and  cakes  for  supper.  On  Thanks- 
giving day  a  bountiful  turkey  dinner  is  furnished,  and,  on  all 
other  holidays,  the  tables  are  spread  with  all  the  delicacies 
of  the  season.  The  boys  are  allowed  al!  they  want  to  eat  at 
every  meal,  and  no  boy  need  ever  leave  the  table  hungry. 
Th  e  deprivation,  or  a  change  of  food,  is  never  allowed  as  a 
punishment.  The  tables  are  nicely  covered  with  white 
cloth,  and  are  spread  with  white  porcelain  ware,  silver  plated 
knives  and  forks,  spoons  and  casters.  Good  manners  are 
taught  and  required  at  meal  time. 

CLOTHING. 

The  boys  of  the  Institution  are  clothed  in  the  best  quality 
of  all-wool  gray  cloth  for  pantaloons,  and  dark  indigo  blue 
army  goods  for  jackets.  Heavy  Amoskeag  Hickory  is  used 
for  shirting;  their  caps  are  made  to  order  from  all-wool  blue 
cloth,  and  their  shoes  and  stockings  are  of  good  quality.  They 
dress  in  summer  in  lighter  goods,  according  to  the  season.. 
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RECREATION. 

All  holidays  are  devoted  entirely  to  recreation  and  play. 
Portions  of  each  week  day,  that  will  equal  at  least  two  hours 
of  time,  are  also  given  for  play.  On  Saturday  afternoon, 
when  the  weather  is  suitable,  the  boys  go  to  the  ball  grounds 
in  an  open  field  of  many  acres,  where  they  enjoy  full  freedom 
in  playing  ball  or  such  games  as  may  suit  their  tastes  best- 
Many  opportunities  are  given  to  attend  appropriate  amuse- 
ments at  the  Opera  House  in  the  city,  and  frequent  rehearsals, 
concerts  and  exhibitions  are  given  forth"  benefit  of  the  boys 
in  our  own  chapel.  They  attend  the  Agricultural  Fairs  given 
in  the  park  near  by,  and  always  take  part  in  the  ceremonies 
on  the  day  devoted  to  the  decoration  of  the  soldiers' graves. 

RELIGIOUS    AND    MORAL    INSTRUCTION. 

Two  services  are  held  in  the  chapel  each  Sabbath  ;  Sabbath 
School  in  the  morning  and  preaching  in  the  afternoon. 

The  "International  Le*sson  Leaves"  are  used  in  the  Sun- 
day school.  These  lessons,  with  the  explanation,  prayers,  re- 
sponsive exercises  and  music,  make  a  very  interesting  and 
profitable  service. 

The  ministers  from  the  several  churches  of  the  city  preach 
in  their  turn  at  the  Sunday  afternoon  service. 

The  Sisters  of  Mercy  instruct  the  Catholic  boys  of  the 
School  an  hour  each  alternate  Sabbath,  and  priests  are  in  at- 
tendance for  Mass  once  in  two  weeks. 

Devotional  exercises  are  held  morning  and  evening  each 
day  of  the  week,  and  grace  is  said  before  all  meals. 

There  is  a  moral  review  every  evening,  at  which  time  a 
record  is  made  in  a  book,  kept  for  the  purpose,  of  every  boy's 
conduct  during  that  day.  These  records  determine  a  boy's 
standing  in  the  School  at  all  times. 

SCHOOL. 

All  the  boys  attend  school  three  hours  each  week  day, 
eleven  months  in  the  year.  The  schools  embrace  ten  grades 
or  divisions,  which  give  every  boy  the  opportunity  to  attend 
a  class  exactly  adapted  to  his  scholarship,  and,  as  a  rule,  sub- 
stantial and  praiseworthy  progress  is  made  in  study.     Much 
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attention  is  given  to  the  subjects  of  reading,  writing,  spell- 
ing and  arithmetic.  Any  boy,  with  an  average  mind,  can, 
whde  at  the  school,  obtain  an  education  that  will  fit  him  to 
transact  the  ordinary  business  of  life. 

MUSIC. 

Much  attention  is  given  to  music,  both  vocal  and  instru- 
mental. All  the  boys  are  taught  vocal  music,  and  about  thirty 
boys  are  under  constant  training  in  instrumental  or  band 
music.     Great  proficiency  is  made  in  both  departments. 

SENTENCES. 

Boys  between  the  ages  of  seven  and  sixteen  years  can  be 
sent  to  the  school  during  minority  by  any  court  of  record  in 
the  State.  Parents  or  guardians  may  secure  the  admission 
of  their  sons  or  wards  without  process,  by  paying  $3  per 
week,  quarterly  in  advance,  for  their  board. 

DISCHARGES. 

Boys  are  dismissed  on  probation  after  they  obtain  the 
"  Honor  Grade,"  and  this  grade,  by  uniform  good  conduct, 
can  be  attained  in  one  year  after  entering  the  School.  By 
indifferent  or  bad  conduct,  promotions  are  lost,  and,  as  a 
result  the  time  for  a  boy  to  remain  in  the  School  is  length- 
ened. 

All  boys  that  go  out  on  leave  of  absence  are  required  to 
communicate  with  the  Institution  once  in  six  months,  and  by 
failing  to  do  so,  are  at  once  looked  after  by  the  authorities  of 
the  School.  A  record  is  kept,  as  far  as  is  possible,  of  every 
boy's  conduct  after  he  leaves  the  Institution. 

The  Board  of  Trustees  has  discretionary  power  to  dismiss 
any  boy  from  the  Institution  whenever  the  interest  of 
the  School  or  the  boy  will  be  promoted  by  such  dismissal. 
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NAMES,      RESIDENCES,      COMMISSION    AND    RETIREMENT    OF    THE 

TRUSTEES    OF    THE    CONNECTICUT    SCHOOL    FOR    BOYS,    FROM 

ITS    COMMENCEMENT    TO    THE    PRESENT    TIME. 


Date  of 
Commission. 

185 1  Gideon   Wells, 
185 1  Phileman  Hoadley, 
1851   E.   S.   Abernethy, 
1851   A.    N.   Baldwin, 
185 1  Philo  M.   Jackson, 
1 85 1   Erastus  Lester, 
1 85 1   Henry  D.  Smith, 
1851  John  H.   Brockway, 
1853  Philip    Ripley, 
1853  David   Patchen, 
1853  John  P.   Gulliver, 
1853  John  S.    Yeomans, 

1853  James  Phelps, 

1854  Fred  S.   Wildman, 
1854  Moses  Pierce, 

1854  John  Gallup,    (2d) 

1855  Sylvester  Spencer, 

1855  Elihu  Spencer, 

1856  Moses  Culver, 
1856  Thomas   Clark, 

1856  W.   P.   Benjamin, 

1857  W.   S.   Charnley, 

1858  E.  W.    Hatch, 
1858  Horace  Gaylord, 
1858  David  P.    Nichols, 
1858  Thomas  A.    Miller, 

1858  Benjamin  Douglass, 

1859  Hiram  Foster, 
1859  Daniel  G.   Platt, 


• 

Date  of 

Retirement 

Hartford, 

1853 

New  Haven, 

1857 

Bridgeport, 

1853 

West  Milford, 

1855    ' 

Norwich, 

declined, 

Plainfield, 

1854 

Middletown, 

*853 

Ellington, 

1852 

Hartford,  died  in  offi 

ce,  1863 

Weston, 

1854 

Norwich, 

1854 

Columbia, 

1856 

Essex, 

1855 

Danbury, 

1858 

Norwich, 

1856     • 

Brooklyn, 

1858 

Litchfield,  resigned, 

1858 

Middletown, 

declined 

Middletown, 

1858 

Coventry, 

i860 

New  London, 

1876 

New  Haven, 

declined 

Meriden,   resigned, 

1859 

Ashford, 

1862 

Danbury, 

1875 

Torrington, 

1859 

Middletown, 

1876 

Meriden, 

1873 

Washington,  d.  in  office  187 1 
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Date  of  Date  of 

Commission.  Retirement. 

1859  Henry  'McCray,          Ellington,  1876 

1862  Roswell  Brown,         Hartford,   d.  in  office,   1877 

1862  Willia.m  Swift,            Windham,  1866 

1863  Henry  B.   Hubbard,  Middletown,  declined 
1866  James  B.  Whitcomb,  Brooklyn,  1874 
187 1  George  Langdon,       Plymouth,  1875 

1873  Hiram  A.  Yale,  Meriden,  1877 

1874  S.   B.   Cocks,  Huntington,    resigned,   1876 

1874  F.  O.   Bennett,  Willimantic,     retired,     1882 

1875  Delos  H.  Stevens,  Barkhamstead,  retired,  1889 
1875  Chas.  Fitzgerald,  Middletown,  retired,  1891 
1875  Edw'd  W.  Seymour,  Litchfield,  retired,  1876 
1875  Goodwin  Collier,       Hartford,  retired,  1876 

1875  Charles  L.  English,  New  Haven,  resigned 

1876  John  M.   Brewer,        Norwich,  died  in  office,  1878 

1876  G.  H.  Preston,  M.  D.,  Tolland,         "  "  1883 

1877  Vincent  Colyer,         Darien,  retired,  1886 

1877  John  L.    Houston,  Thomsonville,        still  in  office 

1878  A.   P.   Willoughby,  Norwich,  retired  1879 

1879  Charles  Fabrique,  N.  Haven,  d.  in  office  1889 
1879  J.  S.  Lathrop,  Norwich,  retired,  1891 
1879  Theodore  Bird,  Bethlehem,  retired  1891 

1882  Albertus  S.   Bruce,   Pomfret,   retired,  1893 

1883  Charles  F.  Sumner,   Bolton,   still  in  office 

1886  James  K.   Butler,       Darien,  retired,  1893 
1889  James  N.   States,        New  Haven,   stiJl  in  office 
1891  Herman  Hoffman,     New  Preston,           " 

1891   Nathan  D.   Bates,     Preston,  " 

1893  S.  Thatcher,  Warrenville,  " 

1893  John  McCarty,  Danbury,  " 

resident  trustees. 

1877  Isaac  C.   Lewis,  Meriden,               still  in  office 

1877  Charles  L.   Upham,  "         retired,          1891 

1877  Owen  B.  Arnold  "             "                1891 

1887  D.   S.  Williams,  "  "                1893 
1891  Seth  J.   Hall,  "     still  in  offiec 
1891  C.   H.   S.   Davis, 

1893  John  C.  Bxybee,  "  " 
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NAMES  OF  SUPERINTENDENTS 

OF    THE 

CONNECTICUT  SCHOOL  FOE  BOYS. 


Date  of  Date  of 

Appointment.                                        NAMES.  Retirement. 

1853  Philimon  Hoadly,             .             .  .          1855 

1854  Saxton   B.   Little,  Ass't  Supt.,  .                 1875 

1855  Roswell  Hawley,  M.  D.,  .  .  1859 
1858  Edward  W.  Hatch,  M.  D.,  Died  Feb.  7,  1874 
1874  Saxton  B.  Little,  Acting  Supt.,  July  1,  1874 
1874  Edward  Ingham,     .             .             .  July  1,   1876 

1876  S.  B.  Cocks,       .             .             .  Dec.  1,   1877 

1877  J.  W.  Brown,  Acting  Supt.  Apr.  23,   1878 

1878  Geo.  E.  Howe,         .                          .  still  in  office 
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FORM     OK    INDENTURE 
ADOPTED  BY  THE  TRUSTEES. 


To  the  Trustees  of  the  Connecticut  School  for  Boys  : 
I  here  by  request  that  the  boy  named 


received  as  indentured,  according  to  the  law,  to  the 
Connecticut  School  for  Boys,  at  Meriden,  and  I  hereby  bind 
myself  and  agree  to  the  following  conditions,  viz  : 

The  price  of  board,  education,  training  and  clothing  for 
said  boy  shall  be  at  the  rate  of  Three  Dollars  per  week, 
payable  quarterly,  in  advance,  and  the  said 

is  bound  to  remain  in  the  Institution. for 
the  term  of  months,  entitled  to  the  same  super- 

vision, medical  treatment,  support  and  education,  and  sub- 
ject to  the  same  regulations,  employment  and  restraint  as  all 
other  inmates  of  said  School. 


(Signed) 
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CIRCULAR    OK 

Information  to  Parents  and  Guardians. 


We  take  this  methpd  of  informing  you  that 
your  was  this  day  duly  received  at  this  In- 

stitution, here  to  remain  during  his  minority,  or  until  other- 
wise discharged  in  accordance  with  the  rules  of  the  School. 
Any  boy,  by  uniform  good  conduct,  can  reach  his  "Honor 
Grade"  in  one  year  from  the  time  he  enters  the  School.  He 
is  then  given  a  probationary  discharge  to  go  to  his  home, 
where  he  will  be  permitted  to  remain  as  long  as  he  does  well. 
If  his  conduct  in  the  School  is  not  good,  the  time  for  his  re- 
ceiving his  probationary  discharge  will  be  increased.  For 
your  further  information,  it  is  proper  to  state  that  the  Insti- 
tution is  not  a  prison,  but  a  School  for  detention  and  reform, 
where  the  inmates  receive  such  instruction  and  training  as 
are  best  adapted  to  form  and  perpetuate  a  virtuous  charac- 
ter, to  establish  habits  of  industry,  and  to  advance  them  in 
those  branches  of  knowledge  which  are  taught  in  the  Com- 
mon Schools  of  the  State.  They  are  here  provided  with  a 
home  in  every  way  pleasant  and  comfortable,  are  furnished 
with  steady  employment,  of  a  kind  that  will  aid  them  in  earn- 
ing an  honest  living  after  they  leave  School.  They  have 
appropriate  seasons  for  recreation  and  play,  are  well  fed  and 
clothed,  and,  when  sick,  have  the  best  of  care  and  medical  at- 
tendance. They  attend  school  regularly  six  days  of  the  week, 
are  taught  by  efficient  and  experienced  teachers,  and  on  Sun- 
day enjoy  the  privileges  of  the  Sabbath  School  and  regular 
Chapel  service,  over  which  some  minister  of  the  Gospel  from 
one  of  the  city  churches  presides.  The  Catholic  boys  of  the 
School  receive  one  hour  of  instruction  each  Sabbath  from 
the  Sisters  of  Mercy. 
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In  order  to  accomplish  the  wise  ends  for  which  this  Institu- 
tion was  established,  to  wit  :  the  reformation  of  boys  in- 
trusted to  its  care,  it  will  be  necessary  for  them  to  remain 
in  the  School  for  a  sufficient  length  of  time  to  receive  such 
training  and  discipline  as  will  serve  to  reform  their  evil  ways, 
and  to  establish  in  them  correct  moral  principles  and  habits 
of  industry. 

Applications  for  the  discharge  of  boys  from  the  Institution 
are  frequently  made  in  a  short  time  after  their  commitment, 
but  of  course  these  applications  are  not  entertained.  Ex- 
perience has  taught  the  management  that  the  best  interests 
of  the  School  are  promoted  by  treating  the  boys  all  alike, 
and  by  requiring  all  to  procure  their  "  Honor  Badge  "  before 
leaving  the  School.  If  there  is  a  deviation  from  the  rule  in 
a  single  case,  every  other  boy  has  the  right  to  ask  for  the 
same  deviation  in  his  case,  and  the  Institution  would  lose  its 
reformatory  character. 

Parents,  guardians  and  other  near  friends  are  permitted 
to  visit  the  boys  on  the  first  Wednesday  of  each  month,  at 
which  time  no  pains  will  be  spared  in  giving  all  information 
sought  for  in  relation  to  the  standing  of  any  boy  in  the 
School. 

The  boys  are  permitted  to  write  to  their  friends  once  a 
month,  and  the  friends  are  allowed  to  write  to  the  boys  at 
their  pleasure.  In  case  of  serious  illness  of  any  boy,  his 
friends  will  at  once  be  adviced  of  his  condition. 
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AMENDMENTS  TO  LAW 

Relating  to  the  Connecticut  School  for 
Boys,  Meriden. 


Be  it  enacted  by  the  Senate  and  House  of  Representatives  in  Gen- 
eral Assembly  convened. 

Section  i.  Whenever  any  boy  under  the  age  of  sixteen  years 
shall  be  convicted  of  any  crime  or  misdemeanor,  punishable 
by  fine  or  imprisonment  other  than  imprisonment  for  life,  the 
Court  or  Justice  of  the  Peace,  as  the  case  may  be,  may  com- 
mit him  to  the  Connecticut  School  for  Boys,  to  remain  until 
he  shall  arrive  at  the  age  of  twenty-one  years,  unless  sooner 
discharged  by  the  Board  of  Trustees.  And  the  Judges  of 
the  criminal  and  Police  Courts  of  the  State,  and  Justice  of  the 
Peace,  shall  have  power  to  commit  to  the  Connecticut  School 
for  Boys  :  First,  any  boy  under  sixteen  years  of  age  who 
may  be  liable  to  punishment  by  imprisonment  under  any  ex- 
isting law  of  the  State,  or  any  law  that  may  be  enacted  and 
in  force  in  the  State  ;  second,  any  boy  under  sixteen  years 
of  age,  with  the  consent  of  his  parents  or  guardian,  against 
whom  any  charge  of  committing  any  crime  or  misdemeanor 
shall  have  been  made,  the  punishment  of  which,  on  conviction, 
would  be  confinement  in  jail  or  prison  ;  third,  any  boy  under 
sixteen  years  of  age,  who  is  destitute  of  a  suitable  home  and 
adequate  means  of  obtaining  an  honest  living,  or  who  is  in  dan- 
ger of  being  brought  up,  or  is  brought  up,  to  lead  an  idle  or 
vicious  life  ;  fourth,  any  boy  under  sixteen  years  of  age,  who 
is  incorrigible,  or  habitually  disregards  the  commands  of  his 
father  or  his  mother  or  guardian,  who  leads  a  vagrant  life,  or 
resorts  to  immoral  places  or  practices,  or  neglects  or  refuses 
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to  perform  labor  suitable  to  his  years  and  condition,  or  to 
attend  school. 

Sec.  2  That  every  boy  sent  to  the  Connecticut  School  for 
Boys,  shall  remain  until  he  is  twenty-one  years  of  age,  unless 
sooner  discharged  or  bound  as  an  apprentice  ;  but  no  boy 
shall  be  retained  after  the  Superintendent  shall  have  reporttd 
him  fully  reformed. 

Sec.  3.  That  whenever  there  shall  be  as  large  a  number 
of  boys  in  the  School  as  can  be  properly  accommodated,  it 
shall  be  the  duty  of  the  President  of  the  Board  of  Trustees 
to  give  notice  to  the  Criminal  and  Police  Courts  of  the  fact> 
whereupon  no  boys  shall  be  sent  to  the  School  by  said 
Courts  until  notice  shall  be  given  them  by  the  President  of 
the  Board  that  more  can  be  received. 

Sec.  4.  If  any  person  shall  entice  or  attempt  to  entice 
away  from  said  School,  any  boy  legally  committed  to  the 
same,  or  shall  knowingly  harbor,  conceal  or  aid  in  harboring 
or  concealing  any  boy  who  shall  have  escaped  from  said 
School,  such  person  shall,  upon  conviction  thereof,  be  deem- 
ed guilty  of  a  misdemeanor,  and  shall  pay  a  fine  of  not  less 
than  ten  or  more  than  one  hundred  dollars,  which  shall  be 
paid  to  the  Treasurer  of  the  Board  of  Trustees  ;  and  every 
sheriff,  deputy  sheriff,  constable  or  officer  of  the  local  police, 
or  any  officer  or  employee  of  said  School,  shall  have  power, 
and  it  is  hereby  made  his  duty,  to  arrest  any  boy,  when  in 
his  power  to  do  so,  who  shall  have  escaped  from  said  School, 
and  return  him  thereto. 

Sec.  5.  That  the  Trustees  shall  have  full  power  to  place 
any  boy  committed  as  herein  described,  during  minority,  at 
such  employment,  and  cause  him  to  be  instructed  in  such 
branches  of  useful  knowledge  as  may  be  suitable  to  his  years 
and  capacity,  as  they  may  see  fit :  and  they  may,  with  the 
consent  of  any  such  boy,  or  his  parents  or  guardians,  bind 
him  out  as  an  apprentice  during  his  minority,  or  for  a  shorter 
period,  to  learn  a  trade,  or  to  other  employment,  as  in  their 
judgment  will  tend  to  his  future  benefit  ;  and  the  President 
of  the  Board  shall,  for  such  a  purpose,  have  power  to  execute 
and  deliver,  on  behalf  of  the  said  Board,  indentures  of  appren- 
ticeship for  any  such  boy,  and  such  indentures  shall  have 
the  same  force  and  effect  as  indentures  of  apprenticeship 
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executed  by  his  legal  guardian,  and  shall  be  filed  with  the 
records  in  the  office  of  the  Connecticut  School  for  Boys. 

Sec.  6.  In  case  any  boy  so  apprenticed  shall  prove  un- 
trustworthy and  unreformed,  the  Trustees  may,  at  their  dis- 
cretion receive  such  boys  into  the  Connecticut  School  for 
Boys,  to  be  held  in  the  same  manner  as  before  his  said 
apprenticeship,  and  may  there  upon  cancel  the  indentures 
of  such  boy.  And  if,  in  the  opinion  of  the  Trustees,  any 
boy  apprenticed  out  by  them  shall  have  an  unsuitable  home, 
or  if  the  person  to  whom  such  boy  is  indentured  shall  become 
unfit  or  incapable  to  properly  raise  or  take  care  of  him,  the 
Trustees  may,  at  their  discretion,  return  such  boy  to  the 
School 

Sec.  7.  Whenever  a  boy  is  dismissed  from  the  School  to 
his  parents,  or  to  otherwise  care  for  himself  (except  by  in- 
denture, as  in  the  forgoing  section,)  he  shall  be  dismissed 
on  probation  merely,  and  the  Board  of  Trustees  shall  have 
power  to  send  for  and  return  him  to  the  School,  when,  in  the 
opinion  of  a  majority  of  the  members  of  said  Board,  the 
interests  of  the  boy  will  be  promoted  by  such  return. 

Sec.  8.  All  acts  inconsistent  with  the  foregoing  are  here- 
by repealed. 


An  Act  in  Addition  to  an  Act  Entitled  "An 
Act  Concerning  Education." 

Resolved  by  this  Assembly:  That  in  the  several  Reform 
Schools  in  this  State,  equal  privileges  shall  be  granted  to 
clergyman  of  all  religious  denominations  to  impart  religious 
instruction  to  the  inmates  thereof,  and  that  every  opportunity 
be  allowed  such  clergymen  to  give  to  the  inmates  belonging 
to  their  respective  denominations  such  religious  an  moral  in- 
structions as  said  clergymen  may  desire,  and  the  Trustees  of 
said  Institution  shall  prescribe  reasonable  times  and  places, 
notinconsistent  with  the  proper  management  of  said  Institu- 
tion, when  and  where  such  instruction  may  be  given,  and  such 
instruction  shall  be  open  to  all  who  may  choose  to  attend. 

Approved  July  25,  1874. 
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BYLAWS. 


MEETINGS  OF  THE  TRUSTEES. 

Sec.  i.  There  shall  be  a  regular  meeting  of  the  Board  of 
Trustees  held  at  the  School  in  IVIeriden,  on  the  second  Wed- 
nesday of  January,  April,  July  and  October  in  each  year,  and 
the  July  meeting  shall  be  the  annual  meeting. 

Sec.  2.  Special  meetings  shall  be  called  by  the  Presidentof 
the  Board  at  the  written  request  of  two  members,  provided 
that  ample  notice  of  such  meetings  shall  be  given. 

Sec.  3.  A  majority  of  the  members  shall  constitute  a  quo- 
rum for  the  transaction  of  business,  but  a  smaller  number  pre- 
sent at  any  regular  or  special  meeting  may  adjourn  to  any 
specified  time. 

Sec.  4.  The  Board  of  Trustees  shall  be  organized  annually 
at  the  regular  meeting  held  in  July,  by  the  election,  by  ballot, 
of  a  President,  Secretary,  Treasurer,  an  Executive  Commit- 
tee, to  consist  of  three  members,  and  an  Auditing  Committee 
to  consist  of  two  members. 

PRESIDENT. 

Sec.  5.  It  shall  be  the  duty  of  the  President  to  preside  at 
all  the  meetings  of  the  Board,  but  in  his  absence,  the  Board 
shall  appoint  a  chairman  pro  tern. 

SECRETARY. 

Sec.  6.  It  shall  be  the  duty  of  the  Secretary  to  keep  an 
accurate  record  of  all  proceedings  of  the  Board  in  a  book  pro- 
vided for  that  purpose,  which  shall,  at  all  times,  be  open  to 
the  inspection  of  any  members  ;  to  prepare  all  documents  and 
statements  which  may  be  ordered  by  the  Board  ;  to  take 
charge  of  all  communications,  and  reply  thereto  in  accordance 
with  such  instructions  as  he  may  receive  from  the  Board  or 
Executive  Committee. 
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TREASURER. 

Sec.  7.  The  Treasurer  shall  receive  and  disburse  the  mon- 
eys of  the  Institution,  and  keep  a  true  and  just  account  of 
the  same.  He  shall  pay  no  bills  except  on  an  order  drawn 
by  the  Superintendent,  and  countersigned  by  the  Executive 
Committee,  and  for  the  faithful  performance  of  his  duties  he 
shall  give  a  satisfactory  bond  in  the  sum  of  eight  thousand 
dollars. 

EXECUTIVE    COMMITTEE. 

Sec.  7.  It  shall  be  the  duty  of  the  Executive  Committee 
to  make  or  order  the  Superintendent  to  make,  all  purchases 
for  the  School,  to  authorize  such  repairs  as  may,  from  time 
to  time,  be  necessary  ;  but  no  expenditures  for  repairs  ex- 
ceeding one  hundred  dollars  shall  be  authorized  except  by 
the  Board.  They  shall  examine  as  to  whether  economy  is 
observed  in  the  different  departments  of  the  School,  and  the 
quantity  and  quality  of  food  and  clothing  furnished.  They 
shall,  once  in  each  month,  or  oftener,  if  they  choose,  without 
notice  to  the  Superintendent  or  other  officers,  inspect  the 
School  buildings,  and  all  the  departments,  rooms  and  closets 
thereof,  and  see  that  all  are  kept  perfectly  clean  and  neat ; 
they  shall  inquire  into  the  behavior  of  all  officers  and  em- 
ployees, and  in  a  book,  kept  for  that  purpose,  enter  all  their 
proceedings  and  observations,  which  book  shall  be  laid  be- 
fore the  Board  at  every  meeting.  They  shall  also,  at  each 
monthly  meeting,  examine  all  bills  presented  by  the  Super- 
intendent, and,  if  found  correct,  approve  the  same. 

Sec.  9.  There  shall  be  as  many  meetings  of  the  Executive 
Committee  as  the  interests  of  the  School  require. 

AUDITING    COMMITTEE. 

Sec.  10.  It  shall  be  the  duty  of  the  Auditing  Committee 
to  examine  the  accounts  of  the  Treasurer  thoroughly  and 
minutely,  up  to  the  30th  day  of  September  in  each  year,  and 
report  thereon  to  the  Board  at  the  next  regular  meeting. 

OFFICERS. 

Sec.  11.  The  following  named  officers  of  the  School  shall 
be  appointed    by  the  Board  of  Trustees,  whenever  their  ser- 
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vices  may  be  required,  viz  ;  a  Superintendent,  an  Assistant 
Superintendent,  Bookkeeper,  Matron,  Teachers,  Overseers 
of  the  Workshops,  and  a  Farmer. 

Sec.  12.  The  several  officers  shall  hold  their  appointments 
during  the  pleasure  of  the  Board,  and  no  resignation  shall 
take  effect  until  three  month  after  being  tendered  in  writing, 
except  by  consent  of  the  Board  of  Trustees. 

SUPERINTENDENT. 

Sec.  13.  The  Superintendent  shall  have  the  general  charge 
of  the  Institution. 

He  shall  see  that  the  subordinate  officers  are  punctual  and 
faithful  in  the  discharge  of  their  respective  duties,  and  that 
the  regulations  and  by-laws  are  carefully  observed. 

He  shall  keep  a  journal  and  make  a  record  of  all  occur- 
rences worthy  of  notice,  which  shall  be  subject  to  the  inspec- 
tion of  any  member  of  the  Board. 

He  shall  perform  all  the  correspondence,  keeping  files  of  all 
letters  received  and  copies  of  those  sent,  as  far  as  important 
for  reference.  In  suitable  books  he  shall  keep  regular  and 
complete  accounts  of  all  property  entrusted  to  his  care,  show- 
ing the  expenses  and  income  of  the  Institution. 

He  shall  make  out  and  present  to  the  Treasurer  of  the  In- 
stitution the  bill  for  weekly  board  of  inmates,  and  perform  all 
the  duties  of  this  department  according  to  law. 

Under  the  advice  and  direction  of  the  Executive  Committee, 
he  shall  procure  the  necessary  supplies  for  the  Institution, 
and  purchase  all  such  articles  and  materials  as  may  be  wanted 
for  the  support  and  employment  of  the  boys,  and  dispose  of 
all  articles  raised  on  the  farm,  or  manufactured  by  them, 
which  are  not  wanted  for  use. 

In  a  suitable  book,  he  shall  keep  an  account  of  all  purchases, 
and  the  cost  for  delivering  thcsame  at  the  Institution. 

He  shall  daily  inspect  every  part  of  the  premises,  and  have 
a  watchful  care  over  the  inmates,  and  be  responsible  for  the 
proper  care  and  discipline  of  the  boys. 

He,  or  the  Assistant  Superintendent,  shall  examine  all  pack- 
ages and  letters  received  for  the  boys,  and  shall  examine  their 
letters  before  being  sent  away. 

He  shall  see  that  they  receive  no  detriment  to  health    for 
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want  of  sufficient  clothing  by  day  or  by  night,  from  wet  or 
cold,  or  from  any  other  exposure,  and  that  the  rooms  and 
buildings  are  properly  warmed  and  ventilated. 

He  shall  employ,  whenever  necessary,  suitable  persons  for 
any  temporary  services  not  provided  for  in  these  by-laws  and 
report  the  same  to  the  Executive  Committee. 

At  each  quartely  meeting  he  shall  report  to  the  Board  the 
number  of  boys  committed  to  the  Connecticut  School  for 
Boys,  also  communicate  full  information  of  the  state  of  the 
Institution,  and  make  such  suggestions  as  he  may  think  proper 
for  the  consideration  of  the  Board. 

At  the  July  meeting  he  shall  furnish  the  Board  with  a  du- 
plicate copy  of  his  accounts,  presented  to  the  State  Comptrol- 
ler of  Public  Accounts,  up  to  the  30th  day  of  June  ;  al- 
so a  full  schedule  of  all  property  of  the  Institution,  including 
everything  in  the  care  of  the  farmer. 

He  shall  at  all  times  be  ready  to  perform  whatever  other 
services  may  be  required  by  the  Board  of  Trustees,  for  the 
benefit  of  the  Institution. 

The  Superintendent  shall  have  the  direction  of  the  moral 
and  religious  instruction  of  the  inmates.  He  shall  perform 
devotional  service,  morning  and  evening  ;  have  charge  of  the 
Sabbath  School,  and  obtain  such  aid  from  the  reverend  clergy 
in  the  vicinity  as  may  be  necessary. 

He  shall  occasionally  give  familiar  expositions  of  moral 
and  religious  duty  in  such  a  manner  as  he  shall  deem  most 
conducive  to  the  good  of  the  boys,  and  at  such  times  as  may 
be  determined  on  by  consultation  with  the  Trustees. 

He  shall  mingle  freely  with  the  boys,  in  kind,  familiar  in- 
tercourse, and  spend  as  much  time  with  them  in  conversation 
as  he  may  think  for  their  benefit,  and  as  will  be  consistent 
with  the  proper  performance  of  his  duties  and  his  position  in 
the  Institution. 

At  the  quarterly  meeting  of  the  Trustees  in  July,  he  shall 
make  a  report,  stating  all  facts  respecting  the  reformatory  in- 
fluence effectively  made  use  of  in  this  Institution. 

ASSISTANT     SUPERINTENDENT. 

Sec.  24.  The  Assistant  Superintendent  shall  assume  and 
perform  all  the  duties  of  the  Superintendent  during  his  ab- 
sence or  inability. 
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THE    MATRON. 

Sec.  15.  The  Matron  shall  have  the  general  charge  and 
direction  of  all  the  domestic  arrangements  of  the  family,  and 
shall  see  that  cleanliness,  order  and  propriety  are  uniformly 
maintained  in  her  department. 

She  shall  see  that  all  female  assistants,  except,  teachers, 
are  diligent  and  faithful  in  the  discharge  of  their  respective 
duties,  discreet  and  regular  in  their  deportment,  and  strict 
in  their  observance  of  all  the  regulations  of  the  Institution, 
and  shall  report  to  the  Superintendent  any  remissness  that 
may  come  to  her  knowledge. 

She  shall  confer  and  advise  with  the  Superintendent  re- 
specting the  duties  of  the  persons  employed  in  the  depart- 
ments under  her  charge,  and  also  as  to  the  general  manage- 
ment of  the  house. 

TEACHERS. 

Sec.  16.  The  Teachers  shall  instruct  the  boys  in  such 
branches  of  education  as  may  be  required  by  the  Superin- 
tendent, and  shall  use  all  proper  means  to  inspire  them  with 
a  love  of  study,  and  lead  them  justly  to  estimate  the  value 
of  a  sound  and  practical  education,  and  shall  constantly 
strive,  by  precept  and  example,  to  impress  on  their  minds 
the  importance  of  good  order,  self-government,  and  purity 
of  body  and  mind. 

They  shall  take  charge  of  the  boys  at  all  times  in  the 
school-rooms,  and  shall  require  them  to  be  promptly  in  their 
places  at  the  appointed  time,  unless  they  are  absent  by  per- 
mission of  the  Superintendent. 

They  shall  attend  to  the  cleanliness  and  good  order  of  the 
school-rooms,  and  shall  be  responsible  for  the  safety,  care 
and  preservation  of  all  books,  furniture,  apparatus  and  fix- 
tures provided  for  the  same  ;  and  by  strict  personal  examin- 
ation, see  that  no  injury  or  waste  is  suffered. 

They  shall  assist  in  the  Sabbath  School,  in  the  care  of  the 
boys  on  the  Sabbath,  in  vocal  music,  and  the  principle  teach- 
er shall  act  as  librarian  to  the  boys. 

OVERSEERS    OF    WORKSHOPS. 

Sec.   17.     The  overseers  of  the.  workshops  shall  take  charge 
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of  all  tools  used  in  there  respective  departments,  and  see 
that  the  same  are  carefully  preserved  and  accounted  for  ; 
shall  see  that  all  stock  and  material  are  worked  with  pru- 
dence and  economy,  and  are  properly  manufactured.  They 
shall  keep  accurate  accounts  of  the  number  of  boys  and 
time  employed  each  day,  of  the  work  done  and  all  articles 
made,  and  how  disposed  of.  They  shall  attend  to  the  clean- 
ing, warming  and  ventilation,  and  keep  a  daily  record  of  the 
temperature  of  their  workshops. 

They  shall  have  charge  of  the  boys  during  the  workhours 
in  the  shops  ;  shall  exercise  a  prudent  and  judicious  over- 
sight ;  see  that  industry  and  good  order  are  constantly  ob- 
served, and  return  them  to  the  yard,  or  such  other  place, 
and  at  such  time  as  may  be  ordered  by  the  Superintendent 
They  shall  also  assist  the  teacher  if  requested,  in  their  duties 
on  the  Sabbath,  and  in  the  Sabbath  School. 

WATCHMAN. 

Sec.  18.  The  Superintendent  will  have  power,  with  the 
approbation  of  the  Executive  Committee,  to  appoint  one  or 
more  watchman  for  night  duty,  whenever  it  is  considered 
necessary  for  the  safety  of  the  Institution. 

The  watchman  on  duty  shall,  if  required  perform  a  regular 
patrol  throughout  and  around  the  building.  He  shall  use 
the  utmost  vigilance  to  guard  against  damages  by  fire,  to 
prevent  escapes,  and  promptly  notify  the  Superintendent  on 
the  first  cause  of  alarm.  He  shall  ring  the  bell  in  the  morn- 
ing, and  at  other  times  as  may  be  directed,  and  perform  any 
other  service  required  by  the  Superintendent. 

FARMER. 

Sec.  19.  The  Farmer,  under  general  or  specific  directions 
of  the  Superintendent,  shaH  have  charge  of  all  the  farming 
operations,  and  shall  be  responsible  for  the  proper  manage- 
ment, good  order  and  economical  use  of  everything  connect- 
ed therewith,  and  shall  use  every  means  in  his  power  to  in- 
crease and  preserve  the  product's  of  the  farm. 

He  shall  take  charge  of  work  with,  and  be  responsible  for 
such  boys  as  the  Superitendent  may  detail  to  be  employed  on 
the  farm,  and  must  patiently  and  perseveringly  instruct  them 
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in  the  various  kind  of  farm  work ;  require  of  them  prompt  obed- 
ience, and  must,  by  example,  together  with  constant  and  vigi- 
lant supervision,  teach  them  to  faithfully  perform  all  duties 
required  of  them. 

He  shall  see  that  all  domestic  animals  are  cared  for  in  the 
best  manner,  well  fed,  properly  cleaned  and  kindly  treated. 

He  shall  keep  an  accurate  account  of  everything  purchased, 
for  the  labor  performed,  and  the  amount  of  each  kind  of  pro- 
duce raised  on  the  farm. 

He  shall  see  that  all  rules  and  regulations  of  the  Institu- 
tion are  strictly  observed  by  all  persons  under  his  care,  and 
shall  promptly  report  to  the  Superintendent  any  one  who 
may  refuse  or  neglect  to  comply  therewith. 

THE    LIBRARY. 

Sec.  20  A  library  of  well  selected  books  and  maps,  and  of 
Sunday  School  books,  shall  be  kept  at  the  School  for  the  use 
and  improvement  of  inmates  thereof. 

The  Superintendent,  Librarian  and  Chairman  of  the  Exe- 
cutive Committee  shall  be  a  standing  Committee  on  the  Li- 
brary, who  shall  have  in  charge  the  efforts,  ways  and  means 
to  promote  this  department  of  the  Institution,  and  they  shall 
report  to  the  Board  of  Trustees,  at  the  quarterly  meetings, 
the  progress  and  condition  of  the  Library,  with  a  full  list  of 
all  donations  received  for  this  object. 

VISITORS. 

Sec.  21.  Visitors  will  always  be  welcome  to  visit  the 
School  between  the  hours  of  9.  a.m.  and  4.  p.  m.  on  week 
days,  and  on  Sunday  for  the  purpose  of  attending  the  relig- 
ious exercises,  but  on  that  day  they  must  leave  immediately 
after  the  services  are  ended. 

Parents  will  not  be  permitted  to  see  their  children  oftener 
than  once  a  month,  unless  by  special  permission  of  the  Sup- 
erintendent ;  and  any  article  designed  for  any  inmate  must 
pass  through  the  hands  of  the  officer  in  attendance. 

Visitors  passing  through  the  house  or  shops  must  not  go 
among  the  boys,  or  address  any  conversation  to  them,  except 
by  permission  of  the  attending  officer. 

Any  visitor  who  shall  attempt  to  give  any  inmate  tobacco 
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or  other  articles  secretly,  shall  be  altogether  excluded   from 
the  premises. 

Visitors  shall  not  be  permitted  in  or  on  the  premises  ex- 
cept attended  by  an  officer  of  the  Institution. 

GENERAL    REGULATIONS. 

Sec.  22.  The  distribution  of  time  for  each  working  day 
shall  not  be  less  than  six  hours  for  labor,  four  hours  for 
school,  and  from  four  and  one-half  to  five  hours  for  devotion- 
al exercises,  incidental  duties  and  recreation. 

The  time  of  rising  shall  be  half  past  five  o'clock  a.m.,  from 
the  first  day  of  March  to  the  first  day  of  November,  and  at 
six  o'clock  during  the  other  four  months.  The  time  of  retir- 
ing shall  be  at  eight  o'clock  p.   m. 

All  persons  having  requisite  duties  to  perform  shall  rise 
promptly  at  the  ringing  of  the  morning  bell. 

No  person  regularly  employed  at  the  Institution  shall  be 
absent  from  his  or  her  duties  without  permission  from  the 
Superintendent,  or  his  assistant,  and  persons  getting  such 
permission  will  be  required  to  procure  a  substitute,  to  be 
approved  by  the  Superintendent,  to  fulfill  his  or  her  duties 
during  their  absence. 

It  shall  be  incumbent  on  each  officer  to  see  that  all  rules 
and  regulations  are  strictly  observed,  and  they  shall  promptly 
report  any  failures  therein.  As  the  great  object  is  reform, 
the  intercourse  of  all  with  the  boys  should  be  so  conducted 
as  to  convince  them  that  this  object  is  the  chief  end  and  aim 
of  the  School. 

Every  boy  shall,  at  all  times,  be  in  charge  of  some  respon- 
sible person,  unless  otherwise  directed  ;  any  boy  escaping  by 
or  through  the  neglect  or  carelessness  of  any  officer,  the 
whole  or  part  of  the  expense  incurred  in  his  capture  may  be 
charged  to  such  officer  and  deducted  from  his  salary  by  order 
of  the  Trustees. 

No  person  shall  take  or  detain  a  boy  from  the  performance 
of  one  duty  to  discharge  another,  without  direction  from  the 
Superintendent  ;  and  no  boy  shall  be  kept  or  allowed  to 
remain  out  of  School  without  special  permission  from  the 
Superintendent. 

Any  person  having  charge  of  the  boys  during  their  time  of 
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recreation,  shall  see  that  a  kind  and  proper  tone  of  feeling  is 
observed  among  them,  and  that  they  do  not  use  violence,  or 
injure  each  other's  clothing,  mar  or  deface  the  buildings, 
fixtures  or  furniture. 

All  persons  employed  at  the  Institution,  who  are  in  health, 
and  can  leave  their  appropriate  duties  at  the  time,  shall 
attend  the  daily  devotional  exercises,  and  the  religious  ser- 
vices on  the  Sabbath,  unless  special  leave  of  absence  is 
granted. 

No  spirituous  liquors  or  intoxicating  drinks  shall  be  brought 
to  the  Institution,  unless  by  order  of  the  physican.  No  offi- 
cer or  assistant  shall  at  any  time  make  use  of  such  liquor,  nor 
shall  any  one  make  use  of  tobacco,  or  smoke  a  pipe  or  cigar 
on  or  about  the  premises. 

No  tobacco  shall  be  furnished  or  allowed  to  the  delin- 
quents in  any  form. 

No  officer  shall  be  compelled  to  perform  any  duty  incon- 
sistent with  those  regularly  assigned  to  him  ;  but  as  this  In- 
stitution is  to  be  a  family,  as  well  as  a  School  for  detention 
and  reformation,  duties  will  oixur  growing  out  of  this  double 
relation  which  no  by-laws  can  clearly  indicate  or  provide 
for  ;  therefore  all  are  expected  to  act  agreeably  to  the  spirit 
as  well  as  the  letter  of  these  rules  and  regulations,  and  hold 
themselves  ready  at  all  times  for  any  emergency  to  aid  in 
preserving  order  preventing  escapes  and  maintaining  the 
rules  and  discipline  of  the  School,  and  by  general  and  con- 
stant acts,  of  accommodation,  firmness,  and  kindness  ac- 
complish the  desired  object. 

DISCIPLINE. 

The  discipline  shall  be  that  of  the  family,  the  School,  the 
workshop  and  the  farm,  and  not  that  of  the  prison.  The 
inmates  are  to  be  watched  over  as  pupils,  and  not  guarded 
as  prisoners  or  criminals  ;  and  there  shall  be  no  more  re- 
straint than  shall  be  necessary  to  develope  good,  and  repress 
bad  qualities.  Self-instruction,  self  desire  to  labor,  and  self- 
government  shall  be  inculcated  and  encouraged  as  the  best 
culture,  as  well  as  the  most  effective  discipline. 

Punishment  shall  be  imposed  as  a  public  judgment,  in 
manner  and  form  to  be    prescribed    by  the   Superintendent, 
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and  never  under  excitement  of  the  moment.  Its  severity 
shall  always  be  proportionate  to  the  magnitude  of  the  of- 
fense. It  shall  consist  of  deprivation  of  play  or  marks  of  dis 
approbation  or  demerit,  solitary  confinement,  and  the  use  of 
the  rod,  as  resorted  to  in  well  regulated  families.  Personal 
chastisement  shall  only  be  inflicted  for  some  high  misde- 
meanor or  repeated  offense,  and  only  on  the  order  of  the 
Superintendent  ;  and  in  case  of  severe  punishment,  only  in 
his  presence,  or  that  of  his  Assistant, 

These  by-laws,  or  any  part  thereof,  may  be  altered,  amend 
ed,  or  repealed,  at    any    regular    meeting    of    the    Board    of 
Trustees. 

Amended  July  14,  1886. 
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REPORT. 


To  His  Excellency  Luzon  B.  Morris,  Governor  of  the  State  of 
Connecticut  : 

Sir, — As  Dairy  Commissioner  of  the  State  of  Connecticut  I 
have  the  honor  to  present  for  your  consideration  my  second 
report,  in  accordance  with  the  provisions  of  the  statute. 

duties.  v 

The  duties  of  this  commission  are  to  prevent  and  punish 
frauds  and  violations  of  law  in  the  sale  of  imitation  butter  and 
adulterations  of  molasses  and  vinegar,  and  are  more  particu- 
larly denned  in  the  revised  statutes  of  our  State,  together  with 
an  amendment  passed  to  the  "Act  concerning  Imitation  Butter," 
in  the  General  Assembly  of  the  State,  January  Session,  1893, 
which  read  as  follows  : 

CONNECTICUT  LAWS   IN   RELATION  TO   THE   MANUFACTURE,  USE, 
AND   SALE   OF   IMITATION   BUTTER. 

Chapter  CL  VI  General  Statutes. 

Sec.  2614.  Any  article  resembling  butter  in  appearance  and  not 
made  wholly,  salt  and  coloring  excepted,  from  the  milk  of  cows, 
shall  be  imitation  butter  within  the  meaning  of  this  chapter.  The 
word  "butter"  shall  form  neither  the  whole  nor  a  part  of  the  name 
of  any  such  imitation  article  for  the  purposes  of  this  chapter. 

Sec  2615.  No  imitation  butter  shall  be  sold  or  exposed  for  sale 
except  under  the  following  conditions  :    First,  the  seller  shall  main- 


tain  in  plain  sight,  over  or  next  the  main  outer  entrance  of  the  prem- 
ises where  the  selling  is  done,  a  sign  bearing  in  plain,  black,  Roman 
letters,  not  less  than  one-half  inch  wide  and  four  inches  long,  on  a 
white  ground,  the  words  "sold  here,"  preceded  by  the  name  of  the 
imitation  article.  If  the  selling  be  done  from  a  wagon,  or  other 
vehicle,  such  vehicle  shall  conspicuously  bear  such  a  sign.  Second, 
all  imitation  butter  shall  be  kept  in  an  enclosing  package  which  shall 
bear  on  the  outside  of  its  body  and  also  of  its  cover,  in  plain  sight  of 
a  beholder  of  the  package,  in  black,  Roman  letters,  not  less  than 
one-fourth  inch  wide,  and  one  and  one-half  inch  long,  on  a  white  or 
light-colored  ground,  the  name  of  the  imitation  article.  Third,  the 
seller  shall  orally  inform  each  buyer  at  each  sale  that  the  article  he 
buys  is  not  butter,  and  shall  give  the  buyer  the  name  of  the  imitation 
article. 

Sec.  2616.  No  baker  or  vender  of  food  shall  sell  or  expose  for 
sale  any  article  of  food  containing  imitation  butter  unless  such  baker 
or  vender  shall  maintain  the  same  kind  of  a  sign  as  hereinbefore  first 
prescribed,  in  the  way  and  manner  prescribed  in  that  connection, 
except  that  the  word  "used"  shall  be  substituted  for.  the  word 
"sold."  If  the  selling  be  done  from  a  wagon,  or  other  vehicle,  such 
vehicle  shall  conspicuously  bear  such  a  sign. 

Sec.  2617.  No  keeper  of  a  hotel,  boarding-house,  or  restaurant, 
temporary  or  permanent,  shall  furnish  any  guest  with  any  imitation 
butter,  or  food  containing  it,  unless  such  keeper  shall  maintain  in 
plain  sight  of  all  guests  sitting  at  tables  where  food  is  served  such  a 
sign  or  signs  as  hereinbefore  prescribed,  except  that  the  word  "  used  " 
shall  be  substituted  for  the  word  "sold." 

The  following  amendment  was  passed  at  the  January  Ses- 
sion, 1893  : 

AN   ACT  CONCERNING  IMITATION   BUTTER. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  in  General 
Assembly  convened: 

Section  i.  Section  2614  of  the  general  statutes  is  hereby 
amended  to  read  as  follows  :      Any  article  resembling  butter  in 


appearance  and  not  made  wholly,  salt  and  coloring  excepted,  from 
the  milk  of  cows,  shall  be  imitation  butter  within  the  meaning  ot  this 
chapter.  The  words  "butter,"  "dairy,"  or  "creamery,"  shall  form 
neither  the  whole  nor  a  part  of  the  name  of  any  imitation  butter,  or 
appear  upon  any  article,  or  upon  any  box,  tub,  or  package  contain- 
ing imitation  butter. 

Sec.  2.  Section  2615  of  the  general  statutes  is  hereby  amended 
to  read  as  follows  :  No  person,  by  himself  or  his  agents  or  servants, 
shall  render  or  manufacture,  sell,  offer  for  sale,  expose  for  sale,  or 
have  in  his  possession  with  intent  to  sell,  any  article,  product,  or 
compound  made  wholly  or  partly  out  of  any  fat,  oil,  or  oleaginous 
substance  or  compound  thereof,  not  produced  from  unadulterated 
milk  or  cream  from  the  same,  which  shall  be  in  imitation  of  yellow 
butter  produced  from  pure  unadulterated  milk  or  cream  of  the 
same ;  provided,  that  nothing  in  this  act  shall  be  construed  to  pro- 
hibit the  manufacture  or  sale  of  oleomargarine  in  a  separate  and 
distinct  form  and  in  such  manner  as  will  advise  the  consumer  of  its 
real  character,  free  from  coloration  or  any  ingredient  that  causes  it  to 
look  like  butter.  No  imitation  butter  shall  be  sold  or  exposed  for 
sale  or  delivered  except  under  the  following  conditions  :  First,  the 
seller  shall  maintain  in  plain  sight,  over  or  next  the  main  outer  en- 
trance of  the  premises  where  the  selling  is  done,  a  sign  bearing  in 
plain,  black,  Roman  letters,  not  less  than  two  inches  wide  and  four 
inches  long,  on  a  white  ground,  the  words  "sold  here,"  preceded  by 
the  name  of  the  imitation  article.  If  the  selling  is  done  from  a 
wagon  or  other  vehicle,  such  vehicle  shall  conspicuously  bear  upon 
its  outside  on  both  sides  of  said  wagon  or  vehicle  such  a  sign.  If  the 
delivering  is  done  from  a  wagon  or  other  vehicle,  such  vehicle  shall 
conspicuously  bear  upon  its  outside  on  both  sides  of  said  wagon  or 
vehicle,  a  sign  bearing  in  plain,  black,  Roman  letters,  not  less  than 
two  inches  wide  and  four  inches  long,  on  a  white  ground,  the  words 
"  delivered  here,"  preceded  by  the  name  of  the  imitation  article. 
Second,  all  imitation  butter  shall  be  kept  in  an  enclosing  package 
which  shall  bear  on  the  outside  of  its  body,  and  also  of  its  cover,  at 
all  times  in  plain  sight  of  a  beholder  of  the  package,  in  black, 
Roman  letters,  not  less  than  one  inch  wide  and  two  inches  long,  on  a 


white  or  light-colored  ground,  the  name  of  the  imitation  article. 
Third,  the  seller  shall  orally  inform  each  buyer  at  each  sale  that  the 
article  he  buys  is  not  butter,  and  shall  give  the  buyer  the  name  of  the 
imitation  article.  Fourth,  every  person,  copartnership,  or  corpora- 
tion selling  or  offering  lor  sale  any  imitation  butter,  and  every  keeper 
of  a  hotel,  boarding-house,  or  restaurant,  temporary  or  permanent, 
who  shall  furnish  any  guest  with  any  imitation  butter,  or  food  con- 
taining it,  shall,  within  fifteen  days  after  the  passage  of  this  act,  or 
within  fifteen  days  after  commencing  said  business,  and  annually  on 
the  first  day  of  May,  or  within  fifteen  days  thereafter,  register  in  a 
book  kept  by  the  dairy  commissioner  for  that  purpose,  the  name  and 
the  town,  street  and  number  of  street,  of  the  place  of  business  of 
said  person,  copartnership,  corporation,  keeper  of  hotel,  boarding- 
house,  or  restaurant.  All  signs  prescribed  in  sections  2615,  2616,  and 
2617  of  the  general  statutes  shall  be  provided  by  the  dairy  commis- 
sioner, and  all  signs  required,  under  provisions  of  section  2615  of 
the  general  statutes,  to  be  maintained  in  plain  sight  over  or  next  the 
main  outer  entrance  of  the  premises  where  the  selling  is  done,  shall 
be  placed  in  position  under  the  direction  of  the  dairy  commissioner 
or  his  deputy.  All  signs  so  furnished  by  the  dairy  commissioner 
shall  be  paid  for  by  the  parties  receiving  the  same,  the  same  to  be 
furnished  at  the  actual  cost  thereof. 

Sec.  3.  Section  2618  of  the  general  statutes  is  hereby  amended 
by  adding  thereto  the  following  :  The  dairy  commissioner  shall 
make  an  annual  report  to  the  governor,  and  such  annual  report  shall 
be  submitted  to  the  general  assembly  at  its  regular  session. 

Sec.  4.  Section  2619  of  the  general  statutes  is  hereby  amended 
to  read  as  follows  :  Any  person  violating  any  of  the  provisions  of 
sections  2614,  2615,  or  2616,  and  any  person,  except  a  boarding-house 
keeper,  violating  section  2617  shall,  for  the  first  offense,  be  fined  not 
more  than  one  hundred  dollars  or  imprisoned  not  more  than  sixty 
days,  or  both ;  for  any  subsequent  offense  said  fine  and  imprison- 
ment shall  be  doubled.  Any  boarding-house  keeper  violating  section 
2617  shall,  for  the  first  offense,  be  fined  twenty-five  dollars  or  im- 
prisoned not  exceeding  thirty  days,  or  both  ;  for  any  subsequent 
offense  said  fine  and  imprisonment  last  mentioned  shall  be  doubled. 


Evidence  of  any  violation  of  this  chapter  shall  be  prima  facie  evi- 
dence of  willful  violation  with  knowledge. 
Approved  May  18,  1893. 

This  amendment  was  approved  by  the  Governor,  as  is  shown, 
May  18,  1893,  but  by  vote  of  the  General  Assembly  the  law 
did  not  take  effect  until  August  1,  1893.  In  our  last  report 
there  were  two  wholesalers  and  sixty-nine  retail  dealers  in 
oleomargarine  who  took  out  a  United  States  license.  Those 
licenses  expired  July  1,  1893.  Since  that  time  seven  dealers 
have  taken  out  licenses,  and  not  one  of  these  dealers,  after  fully 
understanding  the  law,  has  attempted  to  deal  in  oleomarga- 
rine. At  the  time  this  law  went  into  effect  oleomargarine  was 
being  sold  at  an  increased  rate  in  the  State  of  Connecticut.  As 
the  provisions  of  the  amendment  were  clearly  evident,  that  the 
manufacture  or  sale  within  this  State  of  any  article,  product,  or 
compound  made  wholly  or  partly  out  of  any  fat,  oil,  or  oleagin- 
ous substance  or  compound  thereof,  not  produced  from  una- 
dulterated milk  or  cream  from  the  same,  which  shall  be  in  imi- 
tation of  yellow  butter  produced  from  pure  unadulterated  milk  or 
cream  from  the  same, —  as  the  aim  was  to  not  allow  "  imitation 
butter"  to  be  colored  "yellow,"  like  the  honest  product  of  the 
dairyman, — it  was  quite  certain  that  so  influential  and  wealthy 
an  industry  would  never  submit  to  being  driven  out  of  the 
State  without  first  interposing  all  the  objections,  both  technical 
and  legal,  at  its  command.  I  first  had  printed  one  thousand 
copies  of  the  new  law,  and  mailed  one  to  every  merchant  whose 
name  was  obtained,  and  notified,  by  a  personal  visit,  every 
licensed  dealer  in  oleomargarine  in  1893.  The  following,  who 
had  obtained  United  States  licenses,  after  fully  understanding 
the  law,  positively  refused  to  handle  the  "imitation"  products, 
with  one  exception;  upon  this   I  will  give  a  detailed  account 
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further  on  in  the  report.  Soon  after  August  ist  we  began  to 
prosecute  persons  who  styled  themselves  "  agents."  So  far  our 
efforts  have  proved  effectual,  and  in  several  cases  these  so- 
called  "agents"  have  abandoned  the  handling  of  these  imita- 
tion products. 

The  cry  of  "  unconstitutional"  has  had  no  effect  upon  secur- 
ing convictions,  from  a  Justice  to  the  Superior  Court,  but  this 
question  is  still  pending  before  the  Supreme  Court,  which  will 
be  awaited  with  much  interest.  The  artificial  coloring  of 
oleomargarine  for  the  purpose  of  making  it  resemble  dairy 
butter  is  wherein  lies  the  success  of  those  dealers  in  the  imita- 
tion products.  The  "spirit"  of  our  law  intended  that  "oleo- 
margarine" should  not  possess  any  color  except  that  of  its 
natural  state,  "  creamy  white,"  but  some  of  our  best  chemists 
show  by  analysis  that  this  color  is  not  produced  by  the  addi- 
tion of  any  forbidden  artificial  matter,  but  by  some  secret  pro- 
cess in  the  manufacture.  State  Chemist  Wallace  of  New  Jersey 
says  :  "  Samples  known  to  be  oleomargarine  were  analyzed  for 
the  purpose  of  learning  if  they  had  been  colored  by  means  of 
annotto,  or  some  similar  color.  The  manufacturers  at  the 
present  time  have  the  process  so  well  matured  that  they  can 
produce  an  article  which  is  often  of  a  darker  color  than  pure 
butter,  and  yet  no  foreign  color  can  be  detected.  The  process 
is,  to  a  great  extent,  a  "  trade  secret,"  but  is  accomplished,  no 
doubt,  by  use  of  cottonseed  oil  possessing  a  dark  color." 

Whether  our  Supreme  Court  will  declare  our  present  law 
constitutional  is  looked  earnestly  forward  to,  but  in  the  mean- 
time we  have  the  satisfaction  of  knowing  that  the  New  York 
State  law,  similar  in  many  respects  to  our  own,  has  been  de- 
cided by  the  Court  of  Appeals  to  be  constitutional,  "and  that 
to  warrant  a  conviction  it  was  not  necessary  to  show  that  the 


article  sold  was  calculated  to  deceive  the  person  who  bought  it 
in  this  instance  ;  it  is  enough  that  it  was  in  '  imitation  '  and 
semblance  of  butter,  and  calculated  to  '  deceive '  any  one  who 
might  buy  it." 

We  are  aware  that  goods  in  small  packages  still  continue  to 
come  into  the  State,  while  these  goods  cannot  be  found  on  sale 
in  the  hands  of  merchants.  We  have  discovered  that  local 
agents  of  the  oleomargarine  manufacturers  are  canvassing  the 
cities  and  villages  selling  directly  to  consumers,  but  it  may  be 
truthfully  and  fairly  said  that  a  sbarp  supervision  and  enforce- 
ment of  our  State  laws  has  diminished  the  sales  three-quarters 
from  previous  years,  and  wherever  we  have  been  able  to  ob- 
tain evidence  of  these  violations  of  our  dairy  laws,  we  have 
immediately  prosecuted  the  offending  parties  and  promptly 
pressed  the  cases  for  trial  before  the  courts. 

The  claim  of  the  oleomargarine  manufacturers  of  a  right 
under  the  interstate  commerce  law  to  sell  "  imitation  butter" 
in  the  original  packages  in  States  having  stringent  laws  is  the 
greatest  danger  that  at  present  we  are  confronted  with,  and  it 
is  of  the  utmost  importance  that  a  suitable  bill,  similar  to  the 
present  one  now  before  Congress,  should  be  passed  at  an  early 
date. 

If  we  are  rightly  informed,  all  the  difficulty  and  trouble 
comes  through  the  United  States  Supreme  Court  decision  three 
years  ago  :  "  That  under  the  Federal  Laws,  no  State  had  a 
right  to  prohibit  the  sale  of  liquor  brought  into  the  State  in  the 
original  package  in  which  it  was  put  up.  Very  soon  afterward, 
Congress  passed  a  bill  so  amending  the  United  States  law  as 
to  offset  this  decision,  and  confirm  the  several  States  in  their 
own  authority  over  liquor  in  the  original  packages.  Several 
papers  and  persons  interested  in    imitation    products   of  the 
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dairy  urged  the  amendment  to  include  oleomargarine  and 
cheese,  but  they  were  too  late.  Congressman  Hatch  introduced 
a  bill  for  that  purpose,  and  at  that  time  pointed  out  the  great 
necessity  of  including  oleomargarine  and  cheese.  His  predic- 
tion has  been  verified,  for  the  State  laws  are  powerless  to  pre- 
vent the  sale  so  long  as  it  is  made  outside  the  States  and  comes 
in  the  original  packages. 

By  request  of  Commissioner  Schraub,  of  New  York  State, 
backed  by  dairymen  of  every  State,  United  States  Senator  Hill, 
of  New  York,  has  introduced  a  bill  in  the  following  terms  t 
"  All  articles  known  as  oleomargarine,  butterine,  imitation  but- 
ter, or  imitation  cheese,  not  the  usual  product  of  the  dairy,  and 
not  made  exclusively  of  pure  and  unadulterated  milk  or  cream, 
transported  into  any  State  or  territory,  or  remaining  therein 
for  use,  consumption,  sale,  or  storage,  shall  upon  arrival  in  such 
State  or  territory,  be  subjected  to  the  operation  and  effect  of 
the  laws  of  said  State  or  territory,  and  the  exercise  of  its  police 
powers,  to  the  same  extent  and  in  the  same  manner  as  though 
such  articles  or  substances  had  been  produced  in  such  State  or 
territory,  and  shall  not  be  exempt  therefrom  by  reason  of  being 
introduced  therein  in  original  packages  or  otherwise." 

If  this  bill  should  pass,  all  obstacles  would  be  removed,  and 
State  regulations  would  not  be  questioned.  Since  the  new  law 
came  into  effect,  a  large  part  of  the  time  has  been  spent  in 
locating  so-called  "agents,"  and  by  every  possible  means  to 
drive  them  out  of  the  business,  which  in  many  cases  has  been 
accomplished. 
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IMPORTANT  CASE  TO  COME  BEFORE  THE  UNITED  STATES 
SUPREME  COURT. 

It  involves  the  constitutionality  of  the  Massachusetts  statute 
law,  which  is  identical  with  and  will  govern  the  Connecticut 
State  law. 

A  dispatch  from"  Washington  this  week  states  that  a  case 
will  be  argued  in^the  United  States  Supreme  Court  very  soon, 
which  involves  the^constitutionality  of  the  State  law  of  Massa- 
chusetts relative  to  oleomargarine,  and  which  also  is  likely  to 
determine  whether  or  not  the  United  States  statute  relating  to 
oleomargarine  is  superior^to  State  laws,  and  must  govern.  The 
circumstances  are  these  :  Benjamin  A.  Plumley  was  convicted, 
in  the  Municipal  Court"of  Boston,  of  selling  a  certain  quantity 
of  oleomargarine,  and  was  sentenced  to  pay  a  fine  of  $100  under 
the  State  law.  HeJ'thereupon  swore  out  a  writ  of  habeas 
corpus,  maintaining  that,  the  oleomargarine  sold  by  him  was 
wholesome  ;  that  it  was  a  nutritious  article  of  food  ;  that  it 
was  sold  as  oleomargarine,  and  not  as  butter;  that  it  was  man- 
ufactured by  Friedman  &  Swift  (now  Swift  &  Co.),  an  Illinois 
firm,  wh'ch  was  authorized  and  licensed  to  make  oleomargarine 
under  the  provisions  of  an^act  of  Congress  ;  that  Mr.  Plumley 
was  licensed  under  the  national  oleomargarine  law  ;  that  the 
article  sold  was  sentjby  the  manufacturers  in  Illinois  to  the  pe- 
titioner, their  agent  in  Massachusetts,  and  sold  by  him  in  the 
original  packages  ;  that'in  respect  to  the  article  sold,  the  man. 
ufacturers  and  the  petitioner  had  complied  with  all  the  require- 
ments of  the  act  of  Congress  regulating  the  sale  of  oleomarga- 
rine; and  that  it  was  distinguished  by  all  the  marks,  words,  and 
stamps  required  on  oleomargarine  by  the  laws  of  Massachusetts. 

The  Supreme  Judicial  Court  of  Massachusetts  subsequently^ 
by  a  majority  opinion,  sustained  the  constitutionality,  but  a 
minority  of  the  court  dissented  from  this  decision.     Thereupon 
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the  petitioner  brought  the  case  on  a  writ  of  error  to  this  court. 
The  law  under  which  Mr.  Plumley  was  convicted  is  section  i 
of  chapter  58  of  the  statutes  of  Massachusetts  for  1891,  enti- 
tled, "  An  act  to  prevent  deception  in  the  manufacture  and  sale 
of  imitation  butter."  Mr.  Plumley  contends  that  chapter  58 
of  the  acts  of  1891  is  in  violation  of  the  provision  of  the  Con- 
stitution of  the  United  States  (article  1,  section  8),  which  gives 
power  to  Congress  to  regulate  interstate  commerce,  as  applied 
to  a  sale  in  Massachusetts  by  the  agent  of  a  citizen  of  Illinois, 
of  oleomargarine  in  the  original  packages. 

It  is  claimed  by  the  attorney  for  Mr.  Plumley,  including 
William  J.  Campbell,  of  Chicago,  one  of  the  chief  counsel  for 
the  manufacturers  of  oleomargarine  in  Chicago,  that  the  Massa- 
chusetts statute  is  an  act  undertaking  to  regulate  the  commerce 
in  oleomargarine.  In  terms  it  prohibits  the  sale  of  all  oleo- 
margarine which  looks  like  yellow  butter,  though  the  article  is 
a  wholesome,  palatable,  and  nutritious  article  of  food,  and 
though  it  is  made  and  sold  in  conformity  to  the  act  of  Congress, 
and  to  the  Massachusetts  statutes  relating  to  inspection,  mark- 
ing, etc.,  and  though  it  is  bought  and  sold  as  oleomargarine. 

The  contention  on  behalf  of  Mr.  Plumley,  and  of  the  manu. 
facturers  and  dealers  in  oleomargarine,  is,  that  the  act  of  Con- 
gress of  1886  is  an  act  to  regulate  the  sale  of  oleomargarine  ; 
that  it  proceeds  upon  the  assumption  that  oleomargarine  is  a 
legitimate  article  of  commerce  ;  that  State  laws  cannot  be 
framed  to  interfere  with  it;  and  that  the  Massachusetts  statute 
is  therefore  not  constitutional  in  its  application  to  oleomargar- 
ine in  original  packages  brought  from  another  State,  and  is  in 
conflict  of  section  8  of  article  1  of  the  Federal  Constitution. 

The  commonwealth  takes  the  ground  that  the  Massachusetts 
statute  is  not  designed  to  prohibit  the  manufacture  or  sale  of 
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oleomargarine  in  Massachusetts,  but  only  to  prohibit  oleomar- 
garine which  is  deceptive,  and  that  the  theory  of  the  statute  is, 
that  oleomargarine,  in  its  natural  uncolored  state,  will  disclose 
its  own  character  sufficiently  for  the  protection  of  the  public, 
while  to  the  same  end  artificial  imitations  of  butter  should  be 
forbidden.  It  is  claimed,  moreover,  that  Congress. has  no 
direct  or  police  regulation  in  the  States,  and  that  if  these  pro- 
visions against  fraud  are  valid,  it  must  be  only  because  they 
are  properly  incidental  to  the  power  of  taxation. 

LATER. 

The  Supreme  Court  of  the  United  States  has  been  called  upon 
to  deal  with  the  oleomargarine  business  in  a  case  sent  to  it  from 
Massachusetts,  and  its  decision  will  be  important  to  those  in 
Connecticut  who  are  interested  for  or  against  oleomargarine,  as 
the  same  questions  involved  in  this  case  have  arisen  here.  In 
the  Massachusetts  case  a  sale  was  made  by  an  agent  for  a  Chi- 
cago firm  of  oleomargarine  makers,  the  goods  being  delivered 
in  Massachusetts  in  the  original  packages.  There  was  a  prose- 
cution and  conviction  under  the  Massachusetts  oleomargarine 
law,  and  the  Chicago  firm  appealed.  Attorney-General  Pills- 
bury  of  Massachusetts,  who  appeared  for  the  State,  argued  that 
there  was  no  weight  in  the  claim  that  oleomargarine  manufac- 
turing and  selling  was  practically  licensed  by  the  law  of  Con- 
gress taxing  the  article  as  a  source  of  revenue,  and  that  there 
was  nothing  in  that  law  placing  the  sale  beyond  reach  of  the 
police  power  of  any  State,  whether  in  original  packages  or  oth- 
erwise. Discussing  the  further  argument  that  the  sale  could  not 
be  interfered  with  under  the  "  original  package  "  decision  of 
the  United  States  Supreme  Court,  Mr.  Pjllsbury  contended  that 
this  decision  properly  applied  only  to  liquor  sales,  but  if  it  were 
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broader,  as  claimed  by  the  other  side,  then  it  would  result  in 
this :  That  the  citizens  of  every  State  in  the  Union  may  carry 
on  without  let  or  hindrance,  in  Iowa  or  Massachusetts,  a  traffic 
which  these  States,  in  the  exercise  of  their  undoubted  powers 
and  on  the  highest  grounds  of  the  public  welfare,  absolutely 
prohibit  to  their  own  citizens ;  and  conversely  the  citizens  of 
Iowa  or  Massachusetts  may  do  the  same  thing  in  every  other 
State ;  and  thus,  so  far  from  the  equality  of  rights  and  priv- 
ileges which  the  Constitution  was  intended  to  secure,  we  have  in 
each  State  the  extraordinary  spectacle  of  non-residents  defying 
with  impunity  the  laws  which  its  own  people  have  made  for  their 
protection  and  are  bound  to  obey,  and  the  Constitution  of  the 
United  States  is  made  to  confer  in  each  State  upon  the  citizens 
of  every  other  State  greater  rights,  privileges,  and  immunities 
than  are  possessed  by  its  own  citizens. 

Again  looking  over  the  field  carefully  the  citizens  of  Con- 
necticut should  congratulate  themselves  upon  the  small  amount 
of  imitation  butter  consumed  compared  to  other  States.  The 
dairy  is  the  main  reliance  of  the  Connecticut  farmer,  and  is 
found  to  be  in  as  prosperous  a  condition  as  any  other  industry. 
By  the  application  of  scientific  research,  together  with  diligence 
and  energy,  dairying  has  been  reasonably  profitable,  with  a  fair 
promise  of  better  prices.  With  the  excellent  products  from  our 
co-operative  creameries  and  private  dairies  Connecticut  still 
holds  the  laurels  already  won.  All  creameries  are  prosperous 
throughout  the  State,  with  no  surplus  products.  The  following 
was  passed  by  the  last  General  Assembly  : 
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AN   ACT   CONCERNING  THE   SALARY   OF  THE   DEPUTY   DAIRY 
COMMISSIONER. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  in  General 
Assembly  convened : 

Chapter  CLI  of  the  public  acts  of  1889  is  hereby  amended  to  read 
as  follows  :  The  dairy  commissioner  shall  receive  a  salary  of  fifteen 
hundred  dollars  per  annum,  and  his  actual  expenses  in  the  discharge 
of  his  official  duties  shall  be  paid  by  the  treasurer,  but  such  expenses 
shall  not  exceed  the  sum  of  one  thousand  dollars  a  year.  The  clerk 
or  deputy  dairy  commissioner  shall  receive  a  salary  of  twelve  hun- 
dred dollars  per  annum,  together  with  his  actual  expenses  incurred  in 
the  discharge  of  his  official  duties,  but  such  expenses  shall  not  exceed 
eight  hundred  dollars  a  year. 

Approved  May  25,  1893. 

While,  in  the  main,  our  present  State  law  is  a  good  one,  still 
there  is  chance  for  minor  improvements  observed  through  its 
practical  workings.  I  will  endeavor  to  throw  out  a  few  sugges- 
tions which,  at  the  right  time,  I  will  submit  before  the  proper 
authorities  of  the  legislature. 

First.  Power  of  Commissioner  and  deputy  to  inspect  all 
books  of  railroad  or  express  companies. 

Second.     Power  to  seize  "imitation  products." 

Third.  Power  invested  in  the  Commissioner  to  employ  coun- 
sel to  assist  in  prosecuting  such  cases  as  deemed  necessary,  and 
appropriation  for  same. 

Fourth.  Enlargement  of  this  commission  so  as  to  include 
inspection  of  milk,  with  a  deputy  for  that  purpose. 

At  the  next  legislature  it  is  to  be  hoped  that  the  great  im- 
portance of  this  work  will  be  recognized  towards  the  agricul- 
tural interests,  and  the  State  should  pass  such  an  appropriation 
as  to  enable  the  work  of  this  commission  to  be  more  effectively 
performed.  The  work  of  analyzing  samples  of  butter,  molasses, 
and  vinegar  has  been  faithfully  performed  by  officers  of  the 
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Agricultural  Experiment  Station  of  New  Haven.  Dr.  E.  H. 
Jenkins,  vice-director,  has  furnished  this  commission  much 
practical  aid  and  good  advice,  to  whom  my  thanks  are  due;  and 
while  it  is  not  obligatory  upon  the  officers  of  the  station  to  aid 
the  Dairy  Commissioner,  yet  I  have  found  them  at  all  times 
ready  and  willing  to  assist  in  this  work,  knowing  full  well 
they  could  not  be  compensated  from  any  source-  Therefore, 
would  recommend  a  fee  to  the  chemist  for  all  samples  of  butter, 
vinegar,  or  molasses  analyzed. 

The  Connecticut  Dairymen's  Association,  together  with  the 
Creamery  Association,  are  doing  noble  service  for  the  dairy  in- 
dustry, and  effective  work  can  be  secured  by  co-operation  with 
the  Dairy  Commissioner  and  his  deputy. 

The  following  are  among  the  cases  which  have  been  brought 
for  trial : 

Case  No.  6i. 

January  7,  1893.  City  Court,  New  Britain.  State  vs.  P.  A. 
Lund.  Selling  imitation  butter  without  displaying  the  proper 
signs.  Plea,  not  guilty  ;  judgment,  guilty  ;  fine,  $100  and  costs; 
settled. 

Case  No.  62. 

May  3,  1893.  City  Court,  Hartford.  State  vs.  J.  J.  Brady, 
Asylum  Street.  Selling  imitation  butter  without  displaying  the 
proper  signs,  also  not  giving  oral  information.  Plea,  not 
guilty  ;  discharged  upon  payment  of  costs. 

Case  No.  63. 

May  10,  1893.  City  Court,  Hartford.  State  vs.  Wm.  H. 
Cleasby.  Selling  imitation  butter  without  displaying  the  proper 
signs.  Plea,  not  guilty  ;  judgment  suspended  upon  payment  of 
costs. 
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Case  No.  64. 
May  15,  1893.     City  Court,  Ansonia.     State  vs.  Brigham  & 
Pond.     Selling  imitation  butter  without   displaying  the  proper 
signs.     Plea,  not  guilty  ;  judgment,  guilty;  fine,  $100  and  costs. 

Case,  No.  65. 
May  15,   1893.     City  Court,  Ansonia.     State   vs.   J.   T.   A, 
Doyle.     Selling  imitation  butter  without  displaying  the  proper 
signs.     Plea,   not    guilty;     judgment,   guilty;    fine,  $100   and 
costs. 

Case  No.  66. 

August  22,  1893.  City  Court,  Birmingham.  State  vs.  John 
Barry.  Selling  imitation  butter  without  displaying  the  proper 
signs.  Plea,  not  guilty  ;  judgment,  guilty;  fine,  $75  and  costs; 
appealed  to  higher  court,  where  it  was  contested  before  a  jury 
February  20,  1894;  after  a  vigorous  trial  Barry  was  found  guilty, 
whereupon  he  settled  and  immediately  promised  to  discontinue 
the  sale  of  the  imitation  product.  This  is  one  of  the  dealers 
who  insisted  upon  selling. 

Case  No.  67. 
September  13,  1893.     Sterling  ;  Oneco  store.     Selling  imita- 
tion butter  without  displaying  the  proper  signs,  also  having  it 
colored  in  imitation  of  yellow  butter ;  released,  upon  promise 
to  discontinue  the  sale  of  imitation  butter,, 

Case  No.  68, 
September  26,  1893.  City  Court,  New  London.  State  vs. 
Beckwith  &  Keefe.  Information  and  complaint  made  to  the 
prosecuting  attorney,  to  which  no  cause  for  delay  in  prosecuting 
is  given  your  Commissioner  when  repeatedly  urged  to  prosecute 
the  same.     The  evidence  is  unusually  strong  upon  the  sale. 
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Case  No.  69. 

November  8,  1893.     Justice  Court,  Danielsonville.     State  vs. 

F.  Boughault,   selling  and  delivering  imitation  butter  without 

displaying  the  proper  signs.     Plea,  not  guilty ;  discharged  for  a 

faulty  writ. 

Case  No.  70, 

November  15,  1893.  Justice  Court,  Danielsonville.  State 
vs.  F.  Boughault.  Selling  and  delivering  imitation  butter  with- 
out displaying  the  proper  signs.  Plea,  not  guilty  ;  judgment, 
guilty;  fine,  $100  and  costs;  appealed. 

Case  No.  71. 
November  15,  1893.  Justice  Court,  Danielsonville.  State 
vs.  A.  H.  Armington.  Selling  imitation  butter  without  display- 
ing the  proper  signs.  Plea,  not  guilty;  judgment,  guilty ;  fine, 
$100  and  costs  ;  appealed  to  Superior  Court,  criminal  term,  at 
Windham  County.  The  case  came  up  for  trial  March  13,  1894, 
and  Armour  &  Co.  furnished  three  able  attorneys  to  defend  Ar- 
mington in  the  trial,  which  was  ably  contested  by  counsel  upon 
both  sides.  The  jury  brought  in  a  verdict  of  guilty;  fine,  $100 
and  costs.  The  defendant  appealed  to  the  Supreme  Court,  and 
the  case  is  likely  to  go  to  the  United  States  court.  The  point 
at  issue  is  the  right  of  parties  outside  the  State  to  ship  oleomar- 
garine into  a  State  in  original  packages  and  sell  it  in  disregard 
of  any  State  law  on  the  matter.  The  case  will  be  watched  with 
interest  by  the  creamery  patrons  and  farmers  generally.  The 
law  passed  by  the  last  General  Assembly  has  had  just  the  effect 
that  the  dairymen  who  secured  its  passage  had  in  mind,  to 
almost  wholly  stop  the  sale  of  the  cheap  imitations  of  butter  in 
the  State.  A  few  dealers  were  detected  in  violations  of  the  law 
and  convicted  and  fined,  and  others  took  warning  and  stopped 
selling.     As  a  result  the  market  for  honest  butter  has  been  wider 
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and  better,  and  prices  more  fair  than  before.  But  imitations 
are  of  cheap  material,  and  there  is  plenty  of  profit  in  their  man- 
ufacture, and  so  it  is  quite  natural  that  the  big  manufacturers 
should  not  give  up  the  Connecticut  territory  without  a  fight ;  we 
are  a  fertile  field  because  of  our  great  manufacturing  communi- 
ties. Whether  the  law  is  constitutional  or  not  the  courts  must 
determine,  but  certainly  the  principle  is  right.  Dairying  is 
none  too  profitable  when  butter  has  a  fair  market ;  if  imitations 
that  have  no  kinship  with  the  cream  pot  are  to  enter  into  com- 
petition, let  them,  too,  keep  their  natural  color.  Honest  oleo 
and  honest  butter — no  sailing  under  false  colors. 

Case  No.  72. 
November   29,   1893.     City  Court,    Birmingham.     State   vs. 
John  Barry.     Selling  imitation  butter  that  resembles  yellow  but- 
ter in  appearance.     Plea,  not  guilty;    judgment,  guilty;   fine, 
$25  and  costs  ;  settled. 

Case  No.  73. 

December  1,  1893.  City  Court,  Hartford.  State  vs.  L.  H. 
Black.  Furnishing  imitation  butter  to  guests  without  display- 
ing the  proper  signs.  Plea,  not  guilty  ;  judgment,  guilty  ;  fine, 
$25  and  costs;  settled. 

Case  No.  74. 
December  2,  1893.     City  Court,   Middletown.     State  vs.  O- 
H.    Cone.     Selling   imitation   butter    without    displaying   the 
proper    signs.     Plea,   not   guilty;  judgment,   guilty;  fine,  $25 
and  costs  ;  settled. 

Case  No.   75. 

December  5,  1893.  Justice  Court,  Brooklyn.  State  vs.  John 
M.  Bessette.     Selling  food  containing  imitation  butter  without 
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displaying    the    proper    signs.     Plea,     not    guilty ;  judgment, 
guilty  ;  fine,  $25  and  costs  ;  appealed. 

Case  No.  75. 

December  6,  1893.  City  Court,  Norwich.  State  vs.  L.  L. 
Brown,  agent  for  Armour  &  Co.  Selling  imitation  butter  with- 
out displaying  the  proper  signs,  and  not  registering.  Complaint 
dropped  upon  promise  to  discontinue  the  sale  and  cease  to 
act  as  agent  for  "imitation  goods." 

Case  No.  76. 
December  6,  1893.     City  Court,  Norwich.     State  vs.  Hotel, 
for  using  imitation  in  hotel  without  displaying  the  proper  signs. 
Complaint  dropped  upon  promise  to  discontinue  its  use. 

Case  No.  77. 
December  6,  1893.  City  Court,  New  London.  State  vs. 
T.  W.  Gardener,  merchant,  agent  for  Armour  &  Co.  Informa- 
tion and  complaint  made  to  prosecuting  attorney,  to  which  no 
cause  for  delay  in  prosecuting  is  given  your  Commissioner, 
when  repeatedly  urged  to  prosecute  the  same.  The  evidence 
is  unusually  strong  upon  the  sale. 

Case  No.  78. 
February  3,  1894.  City  Court,  Waterbury.  State  vs.  Her- 
bert Verrier.  Selling  imitation  butter  without  displaying,  the 
proper  signs  ;  also  colored  as  an  imitation  of  yellow  butter. 
Plea,  not  guilty;  judgment,  guilty;  fine,  $100  and  costs;  appealed. 
This  is  the  case  of  a  peddler  whom  we  have  had  under  sur- 
veillance for  nearly  two  years.  Being  a  very  cunning  French 
Canadian,  it  was  difficult  to  collect  sufficient  evidence  to  con- 
vict in  a  criminal  complaint.     The  services  of  D.  B.  Hotchkiss, 
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a  Prospect  farmer,  were  enlisted   two  months  previous  to  the 
arrest,  and  with  his  aid  secured  sufficient  evidence  to  convict.  ' 
The  internal  revenue  officials  have  been  notified. 

By  permission  we  print  the  following  from  the  pen  of  R.  S. 
Hinman,  Ex-Assistant  Secretary  of  State,  and  a  prominent 
dairyman.  It  is  in  answer  to  an  attack  upon  the  present 
oleomargarine  law,  by  the  editor  of  the  Ansonia  Sentinel, 
March  3d,  soon  after  the  "Barry"  case  was  brought  up  for 
trial  in  Birmingham  : 

THE   PRESENT    OLEOMARGARINE   LAW. 

To  the  Editor  of  The  Sentinel: 

I  notice  an  editorial  in  the  Sentinel  that  seems  to  me  unjust  in  two 
ways.  It  is  not  true  that  the  oleomargarine  law  was  passed  entirely 
in  the  farmers'  interests  and  by  the  farmers.  There  was  but  one 
farmer  in  the  last  Senate,  and  the  present  Governor  is  not  a  farmer. 
Chemists  may  and  do  testify  on  both  sides,  but  all  hospitals,  so  far  as 
I  have  learned,  forbid  the  use  of  oleomargarine  by  people  with  any- 
thing less  than  cast-iron  stomachs.  The  only  object  of  the  present 
law  is  to  prevent  fraudulent  imposition  upon  those  who  use  it.  If  a 
man  really  wants  to  eat  oleomargarine  he  can  do  so  without  it  being 
colored  to  look  like  butter.  The  trouble  is,  that  not  one  pound  in  a 
thousand  is  sold  as  oleomargarine,  except  to  sell  again  or  to  use  in  a 
boarding-house  or  some  other  place  where  the  consumer  will  eat, 
supposing  he  is  eating  butter. 

It  is  quite  true  that  beans  may  be  ground  with  coffee,  and  the 
sooner  a  law  that  will  prevent  that  and  all  other  frauds  concerning 
foods  is  passed,  the  better  ;  but  the  oleomargarine  fraud  had  assumed 
such  gigantic  proportions  as  to  merit  and  receive  special  attention. 
The  Sentinel  may  assume  that  I  write  as  a  butter  maker,  but  to  the 
dairymen  of  the  State  I  am  well  known  as  an  opponent  of  any  law 
that  should  prevent  any  man  from  buying  and  eating  all  the  oleo  his 
stomach  will  stand  so  long  as  efficient  safeguards  are  given  to  prevent 
its  being  stuck  under  a  man's  nose  as  butter. 
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There  is  no  flavor  in  coloring  matter,  and  no  possible  advantage  in 
coloring  oleomargarine  to  make  it  look  like  butter,  if  the  man  who 
eats  it  is  to  know  what  he  is  eating.  We  eat  a  vast  variety  of  whole- 
some foods  that  do  not  look  like  butter,  and  the  consumer  never 
thinks  of  asking  that  they  be  made  to  look  like  it.  Some  people  even 
object  to  butter  color.  I  have  been  for  years  breeding  a  family  of 
butter  cows  that  make  high-colored  butter,  and  pride  myself  upon 
never,  at  any  season,  using  any  coloring  matter  whatever,  but  last 
summer  we  lost  an  excellent  customer  because  the  lady  did  not  like 
butter  "quite  so  highly  colored."  As  I  was  powerless  to  help  myself 
at  once,  we  had  to  find  another  customer. 

The  farmers  of  Connecticut  will  gladly  join  the  Sentinel  in  asking 
for  laws  for  the  protection  of  all  purchasers  of  food  from  the  preva- 
lent fraudulent  practices,  but  do  not  ask  us  to  let  down  any  bars  that 
are  now  up.  When  oleomargarine  is  sold  only  for  what  it  is,  the 
poor  man  can  buy  it  for  ten  or  twenty  cents  a  pound,  if  he  wants  it. 
At  present  he  is  made  to  pay  the  price  of  butter  in  ninety-nine  out  of 
a  hundred  cases  that  he  eats  it.  If  he  is  too  poor  to  use  butter,  he 
can  ill  afford  to  pay  five  or  ten  cents  per  pound  for  the  addition  of  a 
little  coloring  matter  to  make  a  substitute  look  like  the  genuine 
article.  It  isn't  the  man  of  leisure  and  means  that  buys  a  high-priced 
coffee  and  stands  by  while  the  grocer  grinds  it,  or  takes  it  home  for 
the  cook  to  grind,  that  is  swindled  by  "beans  and  dough,"  but  the 
man  who  feels  that  he  must  economize,  and  so  buys  a  "  pure  ground 
coffee."  Neither  is  it  the  wealthy  citizen  who  is  given  an  indigestible 
compound  for  butter.  The  man  who  can  least  afford  it  is  swindled 
every  time,  and  any  law  that  prevents  the  millionaire  manufacturers 
of  "bull  butter"  from  selling  him  their  product  for  anything  but 
what  it  is  and  at  the  price  it  is  worth,  is  a  good  law. 

R.  S.  HINMAN, 


By  permission  we  print  the  following  taken  from  the  last  in- 
ternal revenue  report  relating  to  oleomargarine,  which  will  give 
a  larger  idea  of  its  production;  also  showing  the  number  of  oleo- 
margarine factories  in  the  United  States,  and  where  located. 
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REPORT   OF   COMMISSIONER   OF   INTERNAL   REVENUE. 

Oleomargarine. 

The  following  statements,  showing  operations  under  the  act  of 
August  2,  1886,  defining  butter  and  imposing  a  tax  upon  and  regulat- 
ing the  manufacture,  sale,  importation,  and  exportation  of  oleomar- 
garine, comprise — 

First.  A  summary  of  operations  at  oleomargarine  manufactories 
during  the  fiscal  year  ended  June  30,  1893  ;  also  a  summary  ot  oper- 
ations during  the  past  two  fiscal  years,  and  by  months  covering  the 
period  from  November  1,  1886,  to  June  30,  1893. 

Second.  A  statement  of  the  receipts  from  all  classes  of  taxes  im- 
posed by  the  oleomargarine  law  for  the  year  ended  June  30,  1893. 

Third.  A  statement  by  States  and  territories  showing  the  num- 
ber of  establishments  for  which  special  tax  was  paid  to  carry  on 
during  the  fiscal  year  ended  June  30,  1893,  the  business  of  manufac- 
turing and  dealing  in  oleomargarine  ;  also  in  aggregate  of  all  persons 
who  paid  oleomargarine  special  taxes  for  the  twelve  months  ended 
June  30,  1892. 

Fourth.  A  statement  of  the  total  production  and  of  total  receipts 
from  all  oleomargarine  sources  for  each  fiscal  year  since  the  oleomar- 
garine law  took  effect. 

It  appears  from  the  subjoined  table  that  the  average  monthly  pro- 
duction of  all  oleomargarine  under  the  operations  of  the  law  has 
been  as  follows  : 

Pounds. 

During  the  eight  months  ended  June  30,  1887 2,711,828 

During  the  fiscal  year  ended  June  30,  1888 2,860,460 

During  the  fiscal  year  ended  June  30,  1889. 2,972,002 

During  the  fiscal  year  ended  June  30,  1890 2,693,669 

During  the  fiscal  year  ended  June  30,  1891 3)699,367 

During  the  fiscal  year  ended  June  30,  1892 4,030,346 

During  the  fiscal  year  ended  June  30,  1893 5,602,024 

It  also  appears  that  the  average  monthly  quantity  withdrawn  from 

factories  on  payment  of  the  tax  was  as  follows  : 

Pounds. 

During  the  eight  months  ended  June  30,  1887 2,592,946 

During  the  fiscal  year  ended  June  30,  1888 2,707,430 
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Pounds. 

During  the  fiscal  year  ended  June  30,  1889 2,821,970 

During  the  fiscal  year  ended  June  30,  1890 2,566,494 

During  the  fiscal  year  ended  June  30,  1891 3,601,292 

During  the  fiscal  year  ended  June  30,  1892 3, 909,625 

During  the  fiscal  year  ended  June  30,  1893 5,371,989 

The  average  quantity  withdrawn  monthly  for  exportation  during 
the  same  time  is  shown  to  have  been  as  follows  : 

During  the  eight  months  ended  June  30,  1887 90, 566 

During  the  fiscal  year  ended  June  30,  1888 140,516 

During  the  fiscal  year  ended  June  30,  1889 145,746 

During  the  fiscal  year  ended  June  30,  1890 134,866 

During  the  fiscal  year  ended  June  30,  1891 102,426 

During  the  fiscal  year  ended  June  30,  1892 107,981 

During  the  fiscal  year  ended  June  30,  1893 232, 1 24 

In  the  fiscal  years  1887  and  18S8  the  largest  production  month  was 

March  ;  in  the  fiscal  year  1889,  December ;  in  the  fiscal  year  1890, 

October ;    in  the  fiscal  year  1891,  March  ;    in  the  fiscal  year  1892, 

March ;    while  the  greatest  production  during  the  fiscal  year  ended 

June  30,  1893,  occurred  in  January.     The  quantity  produced  during 

these  months  was  as  follows  : 

Pounds. 

In  March,  1887 3,568,254 

In  March,  1888 3,940,727 

In  December,  1888 4, 181,317 

In  October,  1889 4,072,333 

In  March,  1891 6,723,224 

In  March,  1892   5,916,871 

In  January,  1893 7,824,657 

The  months  in  which  the  production  fell  below  2,000,000  pounds 
were  as  follows  : 
During  the  fiscal  year  ended  June  30,  1887  : 

May,  1887,  produced 1,885,027 

June,  1887,  produced 1,375,423 

During  the  fiscal  year  ended  June  30,  1888  : 

July,  1887,  produced. . , . 1,208,638 
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During  the  fiscal  year  ended  June  30,  1889  : 

June,  1889,  produced 1,575,362 

During  the  fiscal  year  ended  June  30,  1890  : 

July,  1889,  produced.. 1,404,749 

August,  1S89,  produced , 1, 975,773 

May,  1890,  produced 1,864,746 

June,  1890,  produced 1,364,826 

During  the  fiscal  year  ended  June  30,  1891  : 

July,  1890,  produced 1,723,966 

June,  1891,  produced 1,988,633 

There  was  an  increase  in  the  number  of  persons  engaged  in  the 

sale  of  oleomargarine  during  the  fiscal  year  ended  June  30,  1S93,  as 

well  as  an  increase  in  the  production  of  the  article. 

The  following  table  shows   the  quantity   of  oleomargarine,   in 

pounds,  at  2  cents  tax,  produced  at  manufactories  during  the  fiscal 

year  ended  June  30,  1893,  the  quantity  withdrawn  therefrom  during 

the  year,  and  the  stock  of  oleomargarine  remaining  in  factories  June 

3°,  l893  '• 

SUMMARY     OF     OPERATIONS     AT     OLEOMARGARINE     MANUFACTORIES 
DURING  THE  FISCAL  YEAR   ENDED  JUNE  30,    1893. 

Pounds.        Pounds. 

Stock  on  hand  July  i,  1892 359,488 

Removed  for  export  and  remaining  unaccounted 

for  July  1,  1892 101,763 

461,251 

Produced  during  the  year 67,224,298 

67,685,549 

Oleomargarine  withdrawn  from  factories  tax 
paid 64,463,875 

Oleomargarine  lost  or  destroyed  in  manufac- 
tories          10,292 

Withdrawn  from  manufactories  for  export  and 

accounted  for  by  clearance  certificates  filed.. .    2,611,732 

Withdrawn  from  manufactories  for  export  and 
accounted  for  by  payment  of  tax  on  account 
of  certificates  not  filed 6,089 
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f  Subsequently 
Withdrawn  for  exposition  J      destroyed. .  214 

purposes 1,214  I  Remaining  on 

L     exhibition..  1,000 

Removed  for  export  not  accounted  for  June  30, 

1893 269,436 

Remaining  in  factories  June  30,  1893 322,911 


67,685,549 


OPERATIONS   IN   OLEOMARGARINE   DURING   THE    LAST  TWO   FISCAL 

YEARS. 

The  following  statement  by  districts  shows  the  quantity,  in  pounds, 
of  oleomargarine  produced  at  manufactories,  the  quantity  withdrawn 
therefrom  tax-paid,  for  export  and  for  exposition  purposes,  and  the 
quantity  lost  or  destroyed  at  manufactories  during  the  two  fiscal 
years  ended  June  30,  1892,  and  June  30,  1893,  respectively  ;  also  the 
stock  remaining  on  hand  at  the  close  of  each  year  : 


Districts. 


Colorado    

Connecticut  a 

First  Illinois 

Sixth  Indiana 

Kansas  b 

Sixth  Missouri 

Nebraska  c 

Eleventh  Ohio 

Eighteenth  Ohio. . . 
First  Pennsylvania 

Total 


From  July  I,  1891,  to  June  30,  1892. 


Produced. 


219.958 

4.519.734 

31,122,503 

51,291 
6,745,093 
I,H3,674 
1,889,829 

485,582 
1,794,224 

422,267 


48,364,155 


Withdrawn 
tax-paid. 


223,782 

4,081,689 

30,649,701 

30,538 

6,631,634 

i,in,355 

1,889,985 

485,582 

1,794,32° 

16,915 


46,915,501 


With- 
drawn for 
export. 


Lost  or 

de- 
stroyed. 


438,045 
385,334 


73,721 


398,682 


1,295,782 


Remain- 
ing in 
factory 

June  30, 


3,869 


254,166 
20,753 

49,493 
10,827 


20,380 


359,488 
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From  July  1,  1892,  to  J 

une  30,  1893 

Districts. 

Produced. 

Withdrawn 
tax-paid. 

With- 
drawn for 
export. 

Lost  or 

de- 
stroyed. 

With- 
drawn 

for 
exposi- 
tion 
pur- 
poses. 

Remain- 
ing in 
factory 

June  30, 
1893- 

First  California  .... 

66,307 

288,310 

6,907,348 

39,437,852 

I,I2I,o86 

190,933 

10,590,764 

1,460,218 

3,451,615 

507,844 
2,512,692 

689,329 

56,883 

292,179 

5,278,329 

39,094,061 

I,II3,OII 

178,362 

10,365,462 

1,437,718 

3,451,615 

505,844 
2,504,832 

185,579 

4,700 

4,724 

Colorado 

1,629,019 
352,850 

Sixth  Indiana  . . . 

1,214 

243,893 

28,828 

2,279 

274,795 

10,292 

Sixth  Missouri 

33,327 

2,000 

Eighteenth*  Ohio.. . . 
First  Pennsylvania.. 

7,860 

524,130 

1,214 

Total 

67,224,298 

64,463,875 

2,785,494 

10,292 

322,911 

a  Including  the  State  of  Rhode  Island.    No  oleomargarine  was  manufactured  in  the  State 
of  Connecticut. 

jr" &b  Including  the  Indian  Territory  and  the  Territory  of  Oklahoma  ;  but  no  oleomargarine 
was  manufactured  in  either  of  these  Territories. 

c  Including  the  States  of  North  Dakota  and  South  Dakota ;  but  no  oleomargarine  was 
manufactured  in  either  of  these  States. 
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STATEMENT  SHOWING  THE     QUANTITY    OF   OLEOMARGARINE   PRODUCED, 

WITHDRAWN   TAX  PAID,    FOR   EXPORT,   FOR   EXPOSITION   PURPOSES, 

AND   LOST   OR   DESTROYED    IN   MANUFACTORIES   MONTHLY 

FROM   NOVEMBER    I,    l886,   TO   JUNE    30      I893. 


Months. 


On  hand  Nov.  i,  1886. 

November 

December 

1887. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1888. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1889. 

January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Quantity 
produced. 


Pounds. 
181,090 
3,188,261 
3,073,263 


2,804,096 

2,779.855 
3,568,254 
2,839,358 
1,885,027 

1,375  423 
1,208,638 
2,425,226 
2,703,256 
3,082,935 
3,003,715 
3,256,028 


3,058,955 
3,057,149 
3,940,727 
3,273,453 
3,185,127 
2,130,318 
2,084,317 
2,301,769 

2,776,465 
3,462,123 
3,734,878 
4,181,317 


3,607,753 
3,523,38i 
3,047,875 
3,°57,S4i 
2,310,945 
1,575,362 
1,404,749 

h 975,773 
2,274,456 

4,072,333 
3,188,757 
3,072,0283, 


With- 
drawn tax 
paid. 


Pounds. 


2,986,241 
2,956,827 


2,720,235 

2,716,759 
3,512,138 
2,780,307 

1,769,954 
1,301,108 
1,170,136 
2,296,238 
2,568,007 
2,915,016 
2,862,321 
3,120,393 


2,918,868 
3,003,515 
3,824,672 
3,062,396 
2,817,292 
I,930,3H 
!, 925,762 
2,209,782 
2,611,693 
3,368,418 
3,509,408 
4,025,336 


,353,350 
,266,245 

,077,831 

,S86,48i 
,114,678 
,514,658 
,442,094 
,914,016 
,130,648 
,668,057 
174,648 
010,319 


With- 
drawn for 
export. 


6,747 
67,189 


144,535 
60, 500 
96,499 

149,838 

136,523 
62,701 
33,240 

110,990 
68,917 
92,201 

148,899 
78,500 


117,781 
126,168 
i55,76i 
251,994 
327,726 
174,021 

155,20° 
153,285 
167,787 
80,785 
175,965 
109,385 


137,123 
228,191 
70,424 
285,948 
126,223 

58,579 

95,58o 

49,222 

167,826 

190,385 
121,630 

93,77o 


Lost  or 

de- 
stroyed. 


Pounds. 


10,878 
296 


3,056 

9,182 

12,472 

6,866 

2,210 

6,267 

1,191 

601 

262 

1.979 


2,998 
1,537 


995 
185 

727 


1,000 


7o 
4,973 


With- 
drawn for 

exposi- 
tion pur- 
poses. 


Pounds. 
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STATEMENT   SHOWING   THE   QUANTITY   OF    OLEOMARGARINE   PRODUCED, 
WITHDRAWN   TAX  PAID,    FOR   EXPORT,   FOR   EXPOSITION 

purposes,  etc.  —  C  ntinued. 


Months. 


1890. 

January 

February . . . 

March 

April 

May 

June 

July 

August 

September . 

October 

November. 
December. 


January  . . . 
February... 

March 

April 

May 

June 

July 

August 

September. 

October 

November  . 
December. . 


January  . , 

February  

March 

April 

May 

June 

July 

August i 

September . . . 

October 

November 

December 

1893- 

January , 

February .... 

March 

April , 

May , 

June 

Total 
On  hand  June  30,  18 


Quantity 
produced. 


Pounds. 

3,33S,340 
3,011,670 
3,385,o8jd 
2,871,274 
1,864,746 
1,364,826 
1,723,966 
2,320,548 
3>39i>Si7 
3,626,055 
3>6i5,704 
4,373,447 

3,664,473 
4,386,152 
6,723,224 
4,573,178 
4,005,212 
1,988,633 
2,524,287 
2,376,022 
3,560,418 
4,941,276 
4,975,i62 
4,593,610 

4,777,319 
4,864,932 
5,916,871 
4,606,392 
3,160,611 
2,067,255 
2,653,622 
3,745,521 
5,116,208 
5,i95,35i 
7,3H,563 
6,54i,52i 

7,824,657 
6,383,115 
6,358,576 
6,378,648 
6,242,756 
3,472,760 


With- 
drawn tax- 
paid. 


With- 
drawn for 
export. 


Pounds. 

3,053,375 
3,042,219 

3,657,614 
2,719,725 
1,795,963 
1,189,257 
1,573,786 
2,135,414 
3,139,816 
3,482,124 

3,6l5,I32 

4,233,578 


Pounds. 


702,844 
349,304 
577,926 
443,605 
907,827 
049,156 
428,144 
276,339 
435,513 
825,731 
813,457 
570,557 


4,563,758 
4,607,287 
5,711,766 
4,7",950 
2,935,407 
2,035,592 
2,388,926 

3,571,333 
4,698,580 

5,239,316 
6,707,850 
6,202,957 

7,686,836 
6,068,662 

6,249,313 
6,253,313 
5,860,198 
3,536,591 


283,989,074  272,489,199 


117, 
104, 


900 
Ol8 


213,680 

I59,"9 

219,052 

86,215 

157,808 

192,175 

146,920 

95,660 

71,400 

21,090 


36,158 
46,330 
62,170 

288,966 
39,994 
7o,445 
38,97o 

104,008 
45,050 
71,998 
91,860 

68,775 

83,306 
218,570 
189,090 
*22,593 
134,198 
127,364 
284,558 
144,870 

145,853 
219,263 
229,732 
283,058 


223,053 
233,048 
239, 106 
305,957 
264,392 
212,604 


Lost  or 

de- 
stroyed. 


With- 
drawn for 
exposi- 
tion pur- 
poses. 


Pounds.      Pounds. 


11,088,414 


3,692 
256 


90 
""56 
3,356 


1,039 


4,525 
3,828 

i,939 


87,336 


1,214 


1,214 


322,911 


so 

RECEIPTS  UNDER  THE   OLEOMARGARINE   LAW  DURING  THE   FISCAL  YEAR" 

ENDED  JUNE  30,  1893. 


Collections 

Special  taxes  of— 

on  oleomar- 

Districts. 

garine  at  2 

cents  per 

pound. 

Manufac- 

Retail 

Wholesale 

Total. 

turers. 

Dealers. 

Dealers. 

Alabama,    .... 

• 
$3,252  00 

$1,160  00 

84,412  00 

Arkansas,    *       . 

2,748  00 

480  00 

3,228  00 

First  California  (a), 

'$i,3i9  58 

$300  00 

620  00 

1,360  00 

3,599  58 

Colorado  (6), 

5,769  2S 

600  00 

3,772  00 

2,920  00 

13,061  28 

Connecticut  (c), 

105,560  72 

2,150  00 

17,528  00 

3,620  00 

128,85s  72 

Florida 

2,828  00 

2,400  00 

5,228  00 

Georgia,      .... 

2,618  00 

3,640  00 

6,258  00 

First  Illinois,     . 

790,416  00 

5,450  00 

48,116  00 

6,640  00 

850,622  00 

Fifth  Illinois,     . 

5,016  00 

2,760  00 

7,776  00 

Eighth  Illinois, 

5,192  00 

5,192  00 

Thirteenth  Illinois, 

2,002  00 

2,002  00 

Sixth  Indiana, 

23,287  60 

5,366  00 

2,320  00 

30,973  60 

Seventh  Indiana, 

26  00 

2,620  00 

240  00 

2.S86  00 

Third  Iowa, 

516  00 

516  00 

Fourth  Iowa, 

3.859  So 

950  00 

3,148  00 

2,440  00 

10,397  80 

Kansas  (tf), 

208,617  5S 

1,700  00 

8,760  00 

360  00 

219,437  58 

Second  Kentucky,     . 

394  00 

394  00 

Fifth  Kentucky, 

1,776  00 

1,360  00 

3,136  00 

Sixth  Kentucky, 

2,460  00 

1,600  00 

4,060  00 

Seventh  Kentucky, 

712  00 

712  00 

Eighth  Kentucky,     . 

190  00 

190  00 

Louisiana  (e),     . 

3,088  00 

3,184  00 

6,272  00 

Maryland  (/),   . 

3,So4  00 

1,960  00 

5,764  00 

Massachusetts, 

7,282  00 

10,960  00 

18,242  00 

First  Michigan, 

10,928  00 

5,680  00 

16,608  00 

Fourth  Michigan,     . 

1,610  00 

1,560  00 

3,170  00 

Minnesota, 

1,330.00 

2,600  00 

3,930  00 

First  Missouri, 

16,082  00 

6,000  00 

22,082  00 

Sixth  Missouri, 

29,20 

2  48 

60 

3  00 

12,170  00 

800  00 

42,772  48 

Montana  (g),     . 

3,460  00 

7,440  00 

10,900  00 

Nebraska  (/;.),     . 

68,86 

516 

60 

3  00 

3,620  00 

1,600  00 

74,685  16 

New  Hampshire  (z), 

1,076  00 

1,000  00 

2,076  00 

First  New  Jersey,     . 

694  00 

694  00 

Fifth  New  Jersey,     . 

4,600  00 

4S0  00 

5,080  00 

New  Mexico  (k), 

590  00 

960  00 

1,550  00 

First  New  York, 

72  00 

600  00 

672  00 

Second  New  York,  . 

4S  00 

320  00 

368  00 

Third  New  York,     . 

112  00 

480  00 

592  00 

Fourteenth  New  York,    . 

24  00 

24  00 

Fourth  North  Carolina,  . 

400  00 

600  00 

1,000  00 

Fifth  North  Carolina, 

328  00 

328  00 

First  Ohio, 

5,434  00 

2,200  00 

7,634  00 

Tenth  Ohio, 

682  00 

682  00 

Eleventh  Ohio, 

10,116  08 

1,200  00 

1,688  00 

13,004  08 

Eighteenth  Ohio, 

50,486  04 

600  00 

7,604  00 

Soa  00 

59,490  04 

Oregon  (/), 

3,709  18 

2,896  00 
1,808  00 

7,520  00 
2,880  .00 

10,416  00 

First  Pennsylvania, 

1,200  00 

9,597  18 

Ninth  Pennsylvania, 

876  00 

876  00 

Twelfth  Pennsylvania,     . 

608  00 

120  00 

728  00 

Twenty-third  Penn., 

9,796  00 

3,960  00 

13,756  00 

South  Carolina, 

864  00 

600  00 

1,464   00' 

Second  Tennessee,   . 

1,114  00 

1,920  00 

3,034  00 

Fifth  Tennessee, 

2,826  00 

3,620  00 

6,446  00 

Third  Texas, 

2,288  00 

4,980  00 

7,268  00 

Fourth  Texas, 

1,192  00 

1,400  00 

2,592  00 

Second  Virginia, 

792  00 

1,280  00 

2,072  00 

Sixth  Virginia, 

656  00 

480  00 

1,136  00 

West  Virginia, 

2,058  00 

r,88o  00 

3,938  00 

First  Wisconsin, 

2,064  0° 

2,064  00 

Second  Wisconsin,  . 

2,216  00 

2,480  00 

4,696  00 

Total    .... 

$1,301,235  50 

$15,350  00 

^238,414  00 

Si  15,644  00 

$1,670,643  50' 

31 


STATEMENT,    BY    STATES    AND    TERRITORIES,    SHOWING    NUMBER    OF 
ESTABLISHMENTS  FOR  WHICH   SPECIAL  TAX  WAS   PAID  TO   CARRY 
ON   DURING  THE    FISCAL   YEAR    ENDED    JUNE   30,   1893,    THE 
BUSINESS   OF  MANUFACTURING   AND  DEALING  IN   OLEO- 
MARGARINE. 


States  and  Territories. 


Alabama. 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

District  of  Columbia. 

Florida 

Georgia. 

Idaho 

Illinois 

Indiana 

Indian  Territory 

Iowa 

Kansas   

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska , 

Nevada 

New  Hampshire.. . .  - . 

New  Jersey 

New  Mexico  

New  York 

North  Carolina 

North  Dakota 

Ohio 

Oklahoma  Territory.. 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 


Manu- 
factories. 


Wholesale 
Establish- 
ments. 


19 

5 


5 
1 

4 

7 

2 

2 

28 

20 

10 


15 

10 

3 


2 

20 

8 

2 


Retail 
Establish- 
ments. 


94 


10 
75 
19 
83 
95 
3i 
61 
102 
88 
20 
1,446 

253 
29 

136 
228 
151 

57 

25 

20 

192 

355 

42 

5 
758 

55 
93 


9 

141 

8 

9 

26 

6 

399 

5 


196 

348 
47 


Total. 


IOI 


II 
76 
24 
91 
9S 

31 

64 

107 

96 

20 

1,472 

259 

29 

142 

232 

155 

64 

27 

22 

220 

375 

S2 

5 

774 
65 
97 


12 
142 


27 

6 

410 

5 

2 

217 

359 

49 
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States  and  Territories. 

Manu- 
factories. 

Wholesale 
Establish- 
ments. 

Retail 
Establish- 
ments. 

Total. 

South  Dakota 

I 

13 

16 

6 

7 
118 

108 
27 

8 

Tennessee 

131 
124 

33 

Utah 

Vermont 

Virginia 

5 

16 

2 

5 

65 
9i 
74 
144 
18 

70 
107 

76 
149 

18 

Washington .... 

W  yoming 

Total  for    12    months    ended 
Tune  ^0,  i8cn 

22 

-283 

6,369 

6,674 

Total   for    12    months  ended 
June  30,  1892 

18 

t257 

5.76o 

6,035 

*The  number  of  wholesale  establishments  that  actually  carried  on  business  after 
paying-  the  special  tax  was  281. 

_t  The  number  of  wholesale  establishments  that  actually  carried  on  business  after 
paying  the  special  tax  for  the  fiscal  year  ended  June  30,  1892,  was  249. 

The  following  table  of  production  and  total  receipts  from  all  oleo- 
margarine sources  for  each  fiscal  year  since  November  1,  1886,  the 
date  the  oleomargarine  law  took  effect,  is  interesting  as  showing  the 
extent  of  operations  in  the  country  : 


Produced. 
Pounds. 

Received. 

On  hand  November  1,  1886 

During  the  fiscal  year  ended  June  30,  1887 
(from  November  1,  1886) 

181,090 

21,513,537 
34,325,527 
35,664,026 
32,324,032 

44.392,409 
48,364,155 
67,224,298 

#723,948  04 

864,13988 

894,247  91 

786,291  72 

1,077,924  14 

1,266,326  OO 

1,670,643  50 

During  the  fiscal  year  ended  Tune  30,  1888. . 
During  the  fiscal  year  ended  June  30,  1889. . 
During  the  fiscal  year  ended  June  30.,  1890. . 
During  the  fiscal  year  ended  June  30,  1891 . . 
During  the  fiscal  year  ended  June  30,  1892. . 
During  the  fiscal  year  ended  June  30,  1893 . . 

Total 

28^,q8q,074 

#7.28*.  521   IQ 

AMENDMENTS   SUGGESTED   TO   PRESENT   LAW. 

Section  3  of  the  act  of  August  2,  1886,  defines  a  retail  dealer  in 
oleomargarine  to  be  every  "person  who  sells  oleomargarine  in  less 
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quantities  than  10  pounds  at  one  time,"  whereas  section  6  of  this  act 
provides  that  "  retail  dealers  in  oleomargarine  must  sell  only  from 
original  stamped  packages  in  quantities  not  exceeding  10  pounds." 

To  reconcile  the  two  sections,  section  6  should  be  amended  by 
striking  out  the  words  "not  exceeding,"  and  inserting  in  lieu  thereof 
the  words  "less  than." 

As  a  wholesale  dealer  in  oleomargarine  is  defined  to  be  a  person 
who  sells  it  "in  the  original  manufacturer's  packages"  (section  3, 
act  August  2,  1886);  and  it  is  further  provided  that  "all  sales  made 
.  .  .  by  wholesale  dealers  in  oleomargarine  shall  be  in  original 
stamped  packages ; "  persons  who  sell  more  than  10  pounds,  not  in 
the  original  stamped  packages,  cannot,  as  the  law  stands,  be  required 
to  pay  special  tax  as  wholesale  dealers ;  nor  is  there  any  criminal 
provision  of  the  statutes  directly  reaching  such  cases. 

If  it  be  deemed  unadvisable  to  change  the  law  which  confines  a 
wholesale  dealer  in  oleomargarine  to  selling  only  "original  stamped 
packages,"  then  the  sale  of  10  pounds  or  more,  not  in  such  packages, 
should  be  made  a  criminal  offense  by  an  amendment  to  section  6  of 
the  act. 

Section  41,  act  of  October  1,  1890,  requires  wholesale  dealers  in 
oleomargarine  to  keep  books  and  render  returns  in  compliance  with 
the  regulations,  but  no  penalty  for  violation  of  this  section  is  provided 
for  therein  ;  and  in  view  of  recent  decisions  of  the  courts,  it  would 
seem  that  a  penalty  clause,  directly  accompanying  the  provisions  of 
a  statute  requiring  certain  acts  to  be  done,  is  essential  to  an  effective 
enforcement  of  the  law. 

It  is  suggested  that  the  last  sentence  of  section  6,  act  of  August  2, 
1886,  be  stricken  out  and  the  following  inserted  : 

"Every  person  who  knowingly  sells,  or  offers  for  sale,  or  delivers 
or  offers  to  deliver,  any  oleomargarine,  in  quantities  exceeding  10 
pounds  at  one  time,  otherwise  than  in  the  original  stamped  packages, 
and  every  retail  dealer  in  oleomargarine  who  sells  or  offers  for  sale, 
oleomargarine  otherwise  than  as  herein  required,  or  delivers  or  offers 
to  deliver  oleomargarine  in  any  other  form  than  in  new  wooden  or 
paper  packages  as  above  described,  and  every  manufacturer,  dealer, 
or  other  person,  who  packs  in  any  package  any  oleomargarine  in  any 
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manner  contrary  to  law,  or  who  falsely  brands  any  package,  or  affixes 
a  stamp  on  any  package  denoting  a  less  amount  of  tax  than  that  re- 
quired by  law,  shall  be  fined  for  each  offense  not  more  than  $1,000 
and  be  imprisoned  not  more  than  two  years. 

The  third  clause  of  section  3  should  be  amended  by  applying  the 
provisions  of  that  clause  of  section  3244  of  the  Revised  Statutes  re- 
lieving from  liability  to  special  tax  persons  selling  oleomargarine  as 
executors,  administrators,  or  in  any  other  fiduciary  capacity. 

Section  5  should  require  every  manufacturer  of  oleomargarine  to 
file  with  the  collector  of  the  district  a  description  of  the  premises  con- 
stituting his  manufactory,  and  that  no  business  shall  be  carried  on  on 
those  premises  except  the  manufacture  of  oleomargarine  or  of  other 
substances  necessary  for  and  to  be  used  exclusively  in  the  manufac- 
ture of  the  oleomargarine  produced  thereon. 

Section  6  should  be  amended  by  requiring  that  all  oleomargarine 
intended  for  consumption  or  sale  in  this  country  should  be  packed  as 
required  by  that  section.  The  same  section  should  provide  that  all 
oleomargarine  intended  for  exportation  to  a  foreign  country  should 
be  packed  in  wooden  or  metallic  tubs  or  other  vessels,  as  prescribed 
by  the  Commissioner  of  Internal  Revenue  with  the  approval  of  the 
Secretary  of  the  Treasury. 

Section  16  should  be  amended  by  striking  out  the  clause  in  the 
third  and  fourth  lines  "without  affixing  stamps  thereto,"  thus  giving 
the  Commissioner,  with  the  approval  of  the  Secretary  of  the 
Treasury,  authority  to  prescribe  export  stamps  to  be  affixed  to  pack- 
ages intended  for  exportation. 

The  last  clause  of  the  same  section  should  be  amended  by  substi- 
tuting for  the  words  "export  oleomargarine"  the  words  "remove 
from  the  place  of  manufacture  oleomargarine  for  exportation,"  so  as 
to  require  the  package  intended  for  export  to  be  branded  by  the 
manufacturer  before  or  at  the  time  of  removal. 

I  think  there  should  be  a  penalty  denounced  in  section  16  for 
failure  to  brand  .packages  of  oleomargarine  intended  for  export  as  re- 
quired in  that  section. 

It  will  be  observed  that  the  increase  in  the  production  of  oleomar- 
garine during  the  last  fiscal  year  over  that  of  the  preceding  year  was 
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i6,86o,i43  pounds.  The  increase  in  special  taxpayers  during  the  last 
year  over  those  of  the  previous  year  has  been,  manufacturers,  4 ; 
wholesale  dealers,  26 ;  retail  dealers,  609.  The  increase  in  receipts 
for  tax  paid  upon  oleomargarine  manufactured  during  the  last  fiscal 
year  and  for  special  taxes  paid  during  that  period  over  that  of  the 
year  previous  was  $404,317.50.  During  the  year  ended  June  30, 1888, 
there  were  produced  34,325,527  pounds  of  oleomargarine.  During 
the  fiscal  year  ended  June  30,  1893,  there  were  produced  67,224,298 
pounds,  the  production  of  this  article  having  nearly  doubled  within 
the  period  of  five  years. 

This  product  has  become  a  recognized  article  of  food,  and  its  man- 
ufacture one  of  the  established;  industries  of  the  country.  There  is 
in  nearly  all  the  States  an  increasing  demand  for  it  under  its  proper 
name  and  by  persons  fully  informed  as  to  the  nature  of  the  substance. 
While  it  is  used  as  a  substitute  for  butter,  for  which  it  is  intended, 
and  comes  into  competition  with  the  lower  grades  of  that  article,  its 
production  and  sale  have  not,  as  shown  by  commercial  reports  and 
statistics,  reduced  the  price  of  the  higher  grades  of  butter.  The  most 
reliable  writers  in  this  country  on  food  products,  and  those  who  have 
given  the  subject  careful  study,  state  that  oleomargarine,  carefully 
and  properly  prepared,  is  a  healthful  article  of  diet  and  a  wholesome 
substitute  for  butter,  and  can  be  furnished  at  less  cost.  To  prevent 
its  sale  as  butter,  which  in  appearance  it  so  closely  resembles,  and  to 
compel  its  exposure  for  sale  as  oleomargarine,  the  laws  enacted  for 
the  control  of  the  manufacture  of  and  traffic  in  it  should  be  rigidly 
enforced.  This  is  no  less  due  to  the  producers  than  to  the  consumers 
of  butter,  and  to  the  public. 

It  is  believed  that  very  little  of  the  oleomargarine  manufactured  in 
the  country  is  placed  upon  the  market  without  the  payment  of  the 
tax.  There  are,  however,  many  evasions  of  the  laws  by  wholesale 
and  retail  dealers  who  have  paid  special  taxes  as  such,  and  in  some 
parts  of  the  country  produce  dealers  who  sell  oleomargarine  seek  to 
evade  the  payment  of  the  special  tax.  Both  authorized  and  un- 
authorized dealers  sell  and  offer  it  for  sale  as  butter,  resorting  to  vari- 
ous methods  to  deceive  the  purchasers  or  to  avoid  the  penalties  im- 
posed by  State  laws  prohibiting  its  sale.     It  is  sold  in  unstamped 
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packages,  or  in  packages  on  which  the  marks  and  brands  are  illegible; 
or  which  are  carefully  concealed  from  the  purchaser  and  can  only  be 
discovered  by  very  close  inspection.  The  laws  and  regulations 
governing  the  traffic  in  this  article  are  not  unreasonable  or  oppressive. 
Their  requirements  are  only  such  as  it  is  believed  are  necessary  to 
compel  the  dealers  to  sell  the  article  for  what  it  really  is  and  under 
its  proper  name.  The  demand  for  it  as  a  food  product  has  become 
so  universal  that,  in  my  opinion,  opportunity  should  be  offered  for  its 
legitimate  sale  in  any  community  where  it  is  wanted  by  consumers. 

The  special  taxes  imposed  upon  wholesale  dealers  ($480),  and  re- 
tail dealers  (#48),  are  exorbitant  compared  with  the  special  taxes  im- 
posed upon  other  occupations,  and  I  respectfully  submit  for  your  con- 
sideration the  propriety  of  a  reduction  of  the  special  tax  imposed 
upon  wholesale  dealers  in  oleomargarine  to  $120,  and  the  tax  imposed 
upon  retail  dealers  to  $12  per  year.  I  am  satisfied  that  the  reduction 
of  the  taxes  to  the  sums  above  named  would  not  result  in  a  loss  of 
revenue. 

The  existing  laws  imposing  the  tax  and  regulating  the  manufac- 
ture, sale,  and  exportation  of  oleomargarine  are  deficient  in  many  re- 
spects. A  re-enactment  of  the  laws  would,  no  doubt,  be  the  wisest 
and  most  effective  way  of  correcting  the  existing  defects  ;  but,  if  that 
is  not  practicable,  I  recommend  that  the  amendments  which  are  re- 
garded as  of  most  importance  and  which  were  suggested  by  my  pre- 
decessor in  his  annual  report  for  the  year  ended  June  30,  1892,  be 
enacted. 

MILK    INSPECTION. 

In  our  last  annual  report  we  devoted  considerable  space  to 
the  inspection  of  milk,  and  printed  interviews  and  suggestions 
from  many  leading  dairymen  of  the  State,  all  of  whom  realize 
the  great  need  of  a  milk  inspector.  We  reprint  what  we  said 
last  year,  and  trust  it  may  prove  more  forcible,  and  in  due  time 
a  proper  official  designated  to  protect  this  valuable  branch  of 
dairying. 
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REPORT   OF   1893. 

"  Although  this  matter  does  not  come  directly  under  the  supervis- 
ion of  this  commission,  yet,  in  going  over  the  State  I  find  a  general 
demand  for  more  protection  for  the  retail  milk  dealers  and  consumers 
than  the  present  laws  afford.  The  production  of  milk  for  the  retail 
markets  is  an  important  industry  in  Connecticut.  Outside  of  Hart- 
ford, in  which  city  an  inspector  is  employed,  the  milk  producers  and 
consumers  have  no  real  protection.  Skim-milk,  a  proper  branch  of 
dairying,  is  many  times  put  upon  the  market  as  whole  milk,  to  be 
sold  as  '  straight '  for  a  trifle  less  price,  thence  injuring  the  honest 
dealer  of  whole  milk.  Adulteration  of  milk  can  be  found,  no  doubt, 
in  many  cities,  hence  a  uniform  milk  standard,  with  proper  officers  to 
enforce  the  law,  would  be  beneficial  to  both  the  producer  and  con- 
sumer." 

The  statute  relating  to  the  adulteration  of  milk  is  found  in 
the  revised  statutes,  and  reads  as  follows  : 

AN  ACT  TO  PREVENT  THE  ADULTERATION  OF  MILK. 

Section  2658.  Whoever  shall  knowingly  sell,  supply,  or  bring 
to  be  manufactured  to  any  butter  or  cheese  manufactory  in  this  State 
any  milk  diluted  with  water,  or  adulterated  by  the  addition  of  any  for- 
eign substance,  or  from  which  any  cream  or  milk  commonly  known  as 
strippings  has  been  taken  ;  or  whoever  shall  knowingly  bring  or  sup- 
ply milk  to  any  butter  or  cheese  manufactory  that  is  tainted  or  partly 
sour,  shall  forfeit  not  less  than  twenty-five  nor  more  than  one  hun- 
dred dollars,  with  costs  of  suit,  for  the  benefit  of  the  person  or  per- 
sons upon  whom  such  fraud  shall  be  committed. 

Sec.  2659.  The  usual  test  for  quality  and  the  certificate  of 
analysis  of  the  director  of  the  Connecticut  Agricultural  Experiment 
Station  shall  be  deemed  prima  facie  proof  of  adulteration. 

Sec.  2660.  No  person  shall  sell,  offer,  or  expose  for  sale,  any 
milk  from  which  the  cream  or  any  part  thereof  has  been  removed,  with- 
out distinctly  and  durably  affixing  a  label,  tag,  or  mark  of  metal  in  a 
conspicuous  place  upon  the  outside,  and  not  more  than  six  inches 
from  the  top  of  every  can,  vessel,  or  package  containing  such  milk, 


and  such  metal  label,  tag,  or  mark  shall  have  the  words  "Skimmed 
Milk"  stamped,  printed,  or  indented  thereon  in  letters  not  less  than 
one  inch  in  height,  and  such  milk  shall  only  be  sold  or  retailed  out  of 
a  can,  vessel,  or  package  so  marked. 

Sec.  2661.  No  person  shall  sell  or  offer  for  sale,  or  shall  have 
in  possession  with  intent  to  sell  or  offer  for  sale,  any  impure  or  adul- 
terated milk. 

Sec.  2662.  Every  person  who  shall  violate  any  of  the  provisions 
of  the  two  preceding  sections  shall  be  fined  not  more  than  seven  dol- 
lars, or  imprisoned  not  more  than  thirty  days,  or  both. 

Sec.  2663.  A  printed  notice  of  this  and  five  preceding  sections 
shall  be  conspicuously  posted  in  all  public  places,  creameries,  or  fac- 
tories where  milk  is  received  or  sold. 

Sec.  2664.  Any  person  who  shall  knowingly  sell,  or  expose  for 
sale,  milk,  or  any  product  of  milk,  from  any  cow  which  shall  have 
been  adjudged,  by  the  Commissioners  upon  Diseases  of  Domestic 
Animals,  affected  with  tuberculosis,  or  other  blood  disease,  shall  be 
fined  not  more  than  seven  dollars,  or  imprisoned  not  more  than  thirty 
days,  or  both. 
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Association  for  the  Year  1894. 

President,  Robert  A.  Potter,  Bristol . 
Vice-President,  Stephen  M.  Wells,  Wethersfield. 
Secretary  and  Treasurer,  W.  I.  Bartholomew,  Putnam. 

DIRECTORS. 

J.  S.  Kirkham,  Newington,  one  year. 

Charles  W.  Lee,  Coventry,  one  year. 

ThomasW.  Loomis,  Windsor,  one  year. 

H.  E.  Savage,  East  Berlin,  one  year. 

George  E.  Manchester,  West  Winsted,  two  years. 

Hubert  F.  Potter,  Montowese,  two  years. 

T.  S.  Gold,  West  Cornwall,  two  years. 

I.  W.  Stark,  Lebanon,  two  years. 


Officers  of  the  Connecticut  Creamery 
Association 


TOGETHER   WITH   A   LIST   OF   CREAMERIES,   POST   OFFICE   ADDRESSES, 
AND   PRESIDENT   OR   SUPERINTENDENT. 

I.  W.  Stark,  President,  Lebanon,  Conn. 

A.  M.  Bancroft,  Secretary  and  Treasurer,  Springfield,  Mass. 

Superintendent  or  President. 

Harvey  Woodford. 

W.  B.  Sprague. 

V.  B.  Hatch. 

C.  S.  Burlingame. 

Rev.  H.  B.  Alley. 


Creameries. 
Avon, 
Andover, 
Ashpetuck, 
Brooklyn, 
Banksville, 
Canton, 
Cromwell, 
Colchester, 
Cornwall, 
Chapinville, 
Cherry  Park, 


P.  O.  Address. 

Avon, 

Andover, 

Northville, 

Brooklyn, 

Banksville, 

Canton  Centre, 

Cromwell, 

West  Chester, 

Cornwall, 

Chapinville, 

Cheshire, 


Benjamin  F.  Case. 
E.  D.  Hammond. 
W.  P.  Adams. 
H.  P.  Beers. 
A.  J.  Spurr. 
D.  D.  Bishop. 
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Creameries. 

Clover  Farm, 

Canaan, 

Ellington, 

Eastford, 

East  Hampton, 

East  Haddam, 

East  Granby, 

Elmwood, 

Farmington, 

Goshen, 

Glastonbury, 

Granby, 

Golden  Ridge, 

Guilford, 

Durham, 

Highland, 

Housatonic  Valley, 

Jewett  City, 

Lebanon, 

Mansfield, 

Northford, 

Newtown, 

Old  Lyme, 

Plainville, 

Pomfret, 

Ridgefield, 

Rock  Spring, 

Riverside, 

Riverside  Jersey, 

Suffield, 

Spring  Brook, 

Somers, 

Simsbury, 

Tunxis, 

Tangerank, 

Torrington, 

Windsor, 

Wallingford, 

Wapping, 

Woodstock, 

Vernon, 


P.  O   Address. 
Redding, 
East  Canaan, 
Melrose, 
Eastford, 
East  Hampton, 
Goodspeeds, 
East  Granby, 
Elmwood, 
Farmington, 
West  Goshen, 
Glastonbury, 
Granby, 
Berlin, 
Guilford, 
Durham  Centre, 
West  Hartford, 
Brookfield, 
Jewett  City, 
North  Franklin, 
Merrow, 
Northford, 
Newtown, 
Black  Hall, 
Plainville, 
Pomfret  Landing, 
Ridgefield, 
New  Canaan, 
Warehouse  Point, 
Higganum, 
Suffield, 

South  Wethersfield, 
Somers, 
West  Simsbury, 
Riverton, 
North  Stonington, 
West  Torrington, 
Windsor, 
Wallingford, 
Wapping, 
Woodstock, 
Rockville, 


Superintendent  or  President* 

J.  Bartlett  Sanford. 
N.  S.  Stevens. 
A.  M.  Bancroft. 
Ira  Cushman. 
H.  D.  Chapman. 
L.  M.  Stark. 
Clinton  Phelps. 
Fred.  Hawley. 
A.  R.  Wads  worth. 
Lyman  Hall. 
H.  E.  Loomis. 
Henry  J.  Dewey. 
Francis  Deming. 
C.  E.  Bishop. 
H.  E.  Francis. 
Morgan  Goodwin. 
C.  D.  H.  Kellogg. 
J.  E.  Leonard. 
I.  W.  Stark. 
C.  W.  Lee. 
S.  M.  Foote. 
E.  L.  Johnson. 

Hiram  Carter. 
T.  M.  Tatman. 
J.  E.  Holmes. 
G.  A.  Heath. 
Horace  Patton. 
H.  A.  Huntington. 
E.  A.  Russell. 
S.  M.  Welles. 
Charles  Hibbard. 

A.  R.  Shepard. 
J.  A.  Deming. 
W.  H.  Hillard. 
M.  W.  Wilcox. 
Thomas  W.  Loomis. 

B.  T.  Dennison. 
Frank  Avery. 
Abel  Child. 

L.  M.  Reed. 
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Vinegar. 


CONNECTICUT   LAWS   IN    RELATION   TO  THE   MANUFACTURE  AND  SALE 
OF  VINEGAR. 

CHAPTER  LX. 

Section  i.  No  person  shall  make  and  sell,  or  make  for  sale,  as 
cider  vinegar,  any  vinegar  not  produced  wholly  from  the  juice  of 
apples.  No  person  shall  add  to  any  vinegar,  or  to  any  article  sold  or 
to  be  sold  as  vinegar,  any  drug,  any  hurtful  or  foreign  substance,  any 
coloring  matter,  or  any  acid  other  than  acetic.  Any  person  violating 
this  section  of  this  act  shall  be  fined  fifty  dollars  for  a  first  offense, 
and  for  a  second  or  later  offense  he  shall  be  fined  one  hundred  dollars 
and  imprisoned  thirty  days. 

Sec  2.  No  person  shall  make  and  sell,  or  make  for  sale,  any 
vinegar  not  having  an  acetic  acidity  equivalent  to  the  presence 
therein  of  not  less  than  four  per  centum  by  weight,  of  absolute  acetic 
acid,  and  in  the  case  of  cider  vinegar,  not  less  than  two  per  centum 
by  weight  of  cider  vinegar  solids  upon  full  evaporation  over  boiling 
water.  No  maker  of  vinegar  shall  sell  the  same  without  conspicu- 
ously branding,  stenciling,  or  painting  upon  the  head  of  the  barrel, 
cask,  keg,  or  package  containing  the  same,  the  name  of  the  maker, 
his  residence  or  place  of  manufacture,  and  in  the  case  of  cider  vine- 
gar, the  words  "cider  vinegar,"  provided that  this  clause  concerning 
marking  shall  not  apply  to  retail  sales,  at  the  place  of  manufacture, 
in  quantities  of  less  than  five  gallons,  and  in  open  packages.  Any 
person  violating  this  section  of  this  act  shall  be  fined  ten  dollars  for 
a  first  offense,  and  for  a  second  or  later  offense  fifty  dollars. 

Sec  3.  No  person  shall  knowingly  sell,  or  offer  or  expose  for 
sale  or  exchange  :  first,  any  vinegar,  as  cider  vinegar,  not  wholly  pro- 
duced from  the  juice  of  apples;  second,  any  vinegar,  or  article  sold 
or  to  be  sold  as  vinegar,  to  which  has  been  added  any  drug,  or  any 
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hurtful  or  foreign  substance  or  any  coloring  matter,  or  any  acid  other 
than  acetic  ;  third,  any  vinegar  not  having  an  acetic  acidity  equiva- 
lent to  the  presence  therein  of  not  less  than  four  per  centum  by  weight 
of  absolute  acetic  acid,  and  in  case  of  cider  vinegar,  not  less  than 
two  per  centum  by  weight  of  cider  vinegar  solids  upon  full  evapora- 
tion over  boiling  water  ;  fourth,  any  vinegar  made  in  this  State  and 
purchased  by  the  person  last  mentioned  of  the  maker  in  a  barrel, 
cask,  keg,  or  other  package  not  branded,  stenciled,  or  painted  as  re- 
quired by  a  previous  section  of  this  act.  Any  person  violating  this 
section  of  this  act  shall  be  fined  ten  dollars  for  a  first  offense,  and  for 
a  second  or  later  offense  fifty  dollars. 

Sec.  4.  It  shall  be  the  duty  of  the  dairy  commissioner  to  attend 
to  the  enforcement  of  this  act ;  and,  for  the  purpose  of  examining 
into  suspected  violations  thereof,  he  shall  at  all  reasonable  hours 
have  free  access  to  all  places  and  premises  where  he  suspects  that 
any  provision  of  this  act  is  violated,  and  on  tender  of  the  market 
price  of  good  vinegar  therefor,  he  may  take  from  any  person,  firm  or 
corporation,  samples  of  vinegar  which  he  suspects  of  being  made  or 
sold  in  violation  of  this  act ;  and  he  may  have  such  samples  analyzed 
by  any  State  chemist  or  by  the  experiment  station  ;  and  a  sworn  or 
affirmed  certificate  by  such  analyst  shall  be  prima  facie  evidence  of 
the  ingredients  and  constituents  of  the  sample  analyzed  ;  and  if  such 
analysis  shall  show  that  such  sample  does  not  conform  to  any  re- 
quirement of  this  act,  and  shall  give  the  dairy  commissioner  reason- 
able ground  for  belief  that  any  provision  of  this  act  has  been  violated, 
he  shall  make  complaint  to  the  proper  prosecuting  officer,  to  the  end 
that  the  violator  may  be  prosecuted. 

Sec.  5.  Any  person  refusing  the  dairy  commissioner  or  his  dep- 
uty access,  in  a  reasonable  manner  and  at  a  reasonable  time,  for  said 
purpose  of  examination,  or  refusing  to  sell  samples  as  hereinbefore 
provided,  shall  be  fined  not  more  than  seven  dollars,  or  imprisoned 
not  more  than  thirty  days,  or  both.  Evidence  of  any  violation  of 
this  act  shall  be  prima  facie  evidence  of  willful  violation  with  knowl- 
edge. 

Approved,  March  29,  1889, 
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AN    ACT   AMENDING   AN   ACT   RELATING   TO    THE   SALE   AND   MANU- 
FACTURE  OF   VINEGAR. 

Section  i.  Section  three  of  the  act  to  prevent  fraud  in  the  man- 
ufacture and  sale  of  vinegar  (approved  March  29,  18S9)  is  hereby 
amended  to  read  as  follows  :  No  person  shall  sell,  or  offer,  or  expose 
for  sale,  or  exchange,  or  solicit,  or  receive  any  order  for  the  sale  or 
delivery  within  this  State,  or  for  delivery  without  this  State,  for  ship- 
ment into  this  State  :  first,  any  vinegar,  as  cider  vinegar,  not  wholly 
produced  from  the  juice  of  apples  ;  or  second,  any  vinegar,  or  article 
sold  or  to  be  sold  as  vinegar,  in  which  has  been  added  any  drug,  or 
any  hurtful  or  foreign  substance,  or  any  coloring  matter,  or  any  acid 
other  than  acetic  ;  or  third,  any  vinegar  not  having  an  acetic  acidity 
equivalent  to  the  presence  therein  of  not  less  than  four  per  centum 
by  weight  of  absolute  acetic  acid,  and  in  case  of  cider  vinegar,  not 
less  than  two  per  centum  by  weight  of  cider  vinegar  solids  upon  full 
evaporation  over  boiling  water  ;  or  fourth,  any  vinegar  made  in  this 
State  and  purchased  by  the  person  last  mentioned  of  the  maker  in  a 
barrel,  cask,  keg,  or  other  package  not  branded,  stenciled,  or  painted 
as  required  by  a  previous  section  of  this  act.  Any  person  violating 
this  section  of  this  act  shall  be  fined  ten  dollars  for  a  first  offense,  and 
for  a  second  or  later  offense  fifty  dollars.  The  delivery  of  any  of  the 
above  mentioned  articles  upon  any  order  solicited  or  received  within 
this  State  shall  be  conclusive  evidence  that  the  order  upon  which 
such  delivery  was  made  was  for  such  articles,  and  shall  render  the 
person  soliciting  or  receiving  such  order  liable  to  the  penalty  above 
prescribed. 

Sec.  2.  Section  four  of  said  act  is  hei  eby  amended  to  read  as 
follows  :  It  shall  be  the  duty  of  the  dairy  commissioner  to  attend  to 
the  enforcement  of  this  act ;  and,  for  the  purpose  of  examining  into 
suspected  violations  thereof,  he  shall  at  all  reasonable  hours  have 
free  access  to  all  places  and  premises  where  he  suspects  that  any 
provision  of  this  act  is  violated,  and  on  tender  of  the  market  price 
of  good  vinegar  therefor,  he  may  take  from  any  person,  firm,  or  cor- 
poration, samples  of  vinegar  which  he  suspects  of  being  made  or 
sold  in  violation  of  this  act ;    and  he  may   himself  analyze  such 
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samples,  or  have  such  samples  analyzed  by  any  state  chemist  or  by 
the  experiment  station  ;  and  a  sworn  or  affirmed  certificate  by  such 
analyst  shall  be  prima  facie  evidence  of  the  ingredients  and  constit- 
uents of  the  sample  analyzed  ;  and  if  such  analysis  shall  show  that 
such  sample  does  not  conform  to  any  requirement  of  this  act,  and 
shall  give  the  dairy  commissioner  reasonable  ground  for  belief  that 
any  provision  of  this  act  has  been  violated,  he  shall  make  complaint 
to  the  proper  prosecuting  officer,  to  the  end  that  the  violator  may  be 
prosecuted. 

Approved,  June  21,  1889. 

Samples  collected  in  different  parts  of  the  State  show  no 
large  amount  of  adulterated  or  "weak  vinegar"  in  the  mar- 
ket, and  universal  observance  of  the  law  compelling  the  seller 
to  the  conspicuously  branding,  stenciling,  or  painting  upon 
the  head  of  the  barrel,  cask,  keg,  or  package  containing  the 
same,  the  name  of  the  maker,  his  residence,  or  place  of  manu- 
facture. 

But  again,  my  experience  leads  me  to  believe  that  a  strict 
enforcement  of  the  law  will  more  often  result  in  the  conviction 
of  the  makers  and  sellers  of  genuine  but  low-grade  cider 
vinegar,  than  in  the  detection  and  conviction  of  sellers  of 
adulterated  or  spurious  ' '  cider  vinegar. ' ' 
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Molasses. 


CONNECTICUT   LAWS   IN    RELATION     TO    THE     MANUFACTURE     AND     SALE  OF 

MOLASSES. 

Sec.  2620.  It  shall  be  the  duty  of  the  dairy  commissioner  to  at- 
tend to  the  enforcement  of  the  law  against  the  adulteration  of  molasses 
and  the  sale  of  adulterated  molasses,  and,  for  the  purpose  of  exam- 
ining into  suspected  violations  of  such  law,  he  shall,  at  all  reasonable 
hours,  have  free  access  to  all  places  and  premises  where  he  suspects 
that  molasses  is  adulterated  or  adulterated  molasses  is  sold,  and,  on 
tender  of  the  market  price  of  good  molasses  for  the  same,  he  may 
take  from  any  person,  firm,  or  corporation,  samples  of  molasses 
which  he  suspects  is  adulterated  ;  and  he  may  have  samples  of 
molasses,  suspected  to  be  adulterated,  analyzed  by  any  State  chemist 
or  by  the  Experiment  Station,  and  a  sworn  or  affirmed  certificate  of 
such  analyst  shall  be.  prima  facie  evidence  of  the  ingredients  and  con- 
stituents of  the  sample  analyzed  ;  and  if  such  analysis  shall  show  that 
the  molasses  is  adulterated,  he  shall  make  complaint  to  the  proper 
prosecuting  officer,  that  the  person  or  persons  who  adulterated  said 
molasses,  or  sold  or  exposed  for  sale  such  adulterated  molasses,  may 
be  prosecuted. 

Sec.  2621.  Any  person  refusing  the  dairy  commissioner  or  his 
deputy  access,  in  a  reasonable  manner,  and  at  a  reasonable  time  for 
said  purpose  of  examination,  or  refusing  to  sell  samples,  as  herein- 
before provided,  shall  be  fined  not  more  than  seven  dollars,  or  im- 
prisoned not  more  than  thirty  days,  or  both. 

Sec.  2622.  Any  person  who  shall  adulterate  any  molasses,  or  who 
shall  knowingly  sell,  or  offer,  or  expose  for  sale  any  molasses  adul- 
terated with  salts  of  tin,  terra  alba,  glucose,  dextrose,  starch  sugar, 
corn  syrup,  or  other  preparation  of,  or  from  starch,  shall  be  fined 
not  more  than  five  hundred  dollars,  or  imprisoned  not  more  than  one 
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year,  or  both.  Evidence  of  any  violation  of  this  chapter  shall  be 
prima  facie  evidence  of  a  willful  violation  with  knowledge. 

Section  2622  of  the  general  statutes  is  hereby  amended  to  read  as 
follows  :  Any  person  who  shall  adulterate  any  molasses,  or  who 
shall  sell,  or  offer  or  expose  for  sale,  or  who  shall  solicit  or  receive 
any  order  for  the  sale  or  delivery  within  this  State,  or  for  delivery 
without  this  State  for  shipment  into  this  State,  of  any  molasses  adul- 
terated with  salts  of  tin,  terra  alba,  glucose,  dextrose,  starch  sugar, 
corn  syrup,  or  other  preparation  of,  or  from  starch,  shall  be  fined  not 
more  than  five  hundred  dollars,  or  imprisoned  not  more  than  one 
year,  or  both.  The  delivery  of  any  of  the  above-mentioned  prepara- 
tions, upon  any  order  solicited  or  received  within  this  State,  shall  be 
conclusive  evidence  that  the  order,  upon  which  such  delivery  was 
made,  was  for  such  articles,  and  shall  render  the  person  soliciting  or 
receiving  such  order  liable  to  the  penalty  above  prescribed. 

Approved,  June  21,  1889. 

I  have  collected  and  sent  to  the  Agricultural  Experiment 
Station,  New  Haven,  a  number  of  samples  of  molasses  from 
different  sections  of  the  State,  and  with  six  (6)  exceptions, 
find  them  pure,  and  think  by  careful  and  systematic  work  in 
this  line,  wholesale  dealers,  within  and  without  the  State,  will 
not  endeavor  to  run  the  risk  of  selling  adulterated  molasses 
in  Connecticut  at  the  expense  of  being  detected  and  their 
business  exposed.  At  the  present  time,  we  are  very  free  from 
adulterated  goods  in  this  line. 

February  7,  1894.  State  vs.  George  Farley,  of  Putnam. 
Selling  adulterated  molasses.  Fined  $100  and  costs.  Ap- 
pealed. 

February  7,  1894.  State  vs.  Edward  Mullan,  Putnam. 
Justice  Court.  Selling  adulterated  molasses.  Fined  $100 
and  costs.     Appealed. 

There  are  other  cases  to  be  brought  in  the  proper  time. 
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CONCLUSION. 

There  has  been  an  erroneous  impression  that  the  dairy 
laws  were  enacted  mainly  in  the  farmers'  interest.  But 
during  the  past  year,  merchants  and  consumers  fully  realize 
their  interest,  and  throughout  the  State  a  general  call  is 
sounded  for  protection  and  enforcement  of  the  laws  confided 
to  the  Dairy  Commissioner.  While  the  field  to  cover  is  a 
large  one,  and  constantly  increasing,  yet  the  work  has  been 
systematically  carried  out,  as  nearly  every  town  and  village  in 
the  State  has  been  covered  by  myself  or  deputy,  while  the 
large  cities  required  a  visit  every  week. 

As  in  my  last  report,  local  and  political  influences  have,  in 
some  instances,  interfered  with  the  proper  administration  of 
justice.  But  in  face  of  all  obstacles  with  which  we  sometimes 
meet,  we  believe  that  soon  the  sale  and  manufacture  of  these 
imitation  products  will  be  fully  regulated  and  adjusted  with 
increased  advantage  to  the  dairymen  and  all  interested  in 
good  government  and  public  health. 

Again,  in  conclusion,  I  desire  to  express  my  most  grateful 
appreciation  of  all  favors  received  from  the  officers  of  the 
Connecticut  Agricultural  Experiment  Station,  the  various 
revenue  officials  and  court  officers  throughout  the  State,  and 
the  many  other  persons  upon  whose  good  will  and  advice  I 
have  been  able  to  prosecute  the  various  duties  of  this  Com- 
mission, into  whose  hands  the  dairy  laws  have  been  entrusted. 
Respectfully  submitted, 

GIDEON   D.  WINSLOW, 

Dairy  Commissioner. 
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